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Chapter 1 
IIVTRODUCTON 
Kntrcducticn 
INTRODUCTION 
Parthenium hysterophorus was accidently introduced in India around 1956 
and has since spread over most part of the country. Parthenium hysterophorus now 
occurs throughout the tropical and subtropical America from southern United State 
of America to southern Brazil and to northern Argentina. Parthenium hysterophorus 
is an herbaceous annual ephemeral member of the family Asteraceae attaining a 
height of 2 meters in good soil and reach flowering within 4-6 week after 
germination. In India, it was accidently introduced through PL-480 wheat import 
and first appeared at Pune (Maharashtra), from where it has spread rapidly in all 
directions and has successfiiUy colonized vast areas. Its allelopathic effect and high 
rate of reproduction are the major causes for rapid spread in all types of terrestrial 
and marshy habitats (Pandey et al. 1989). 
This plant is found as a weed in many parts of the India. It has longitudinally 
grooved stem. The leaf is alternate, sessile and in-egularly dissected. The florets are 
white, born on terminal or axillaries, peduncle paniculate and the heads are 
approximately 0.5 cm in diameter. The plant bears flowers and fruits throughout the 
year. P. hysterophorus aggressively colonizes and disturbs the site. In some areas it 
has become an extremely serious agricultural and rangeland weed. It is also known 
to be allergic to some people and consumption by livestock can taint meat. It has 
major impact on pasture and cropping industries, spreading to and impacting on 
new areas. Control of P. hysterophorus can be managed using a combination of 
methods depending on the site, including biological control agents, pasture 
management cuhivation and chemicals. Chemical analysis has indicated that all the 
plant parts including trichome and pollen contain a toxin called sesquiterpene 
lactones. The major component of this toxin being parthenin and other phenolic 
acids such as caffeic acid, vanilic acid, anisic acid, chlorogenic acid, parahydroxy 
benzoic acid and p-anisic acid which are lethal to humans and animals. 
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Congress grass is most noxious dominant weed of the cultivated fields and 
fallows lands of India. Beside crop losses, it exhibits allelopathic effects on 
neighboring crop plants and affects their growth. It is an extremely adaptable weed 
and can grow on any kind of soil. It has become a menace to crop fields, vegetable 
and horticultural fields, forest nurseries, causing severe losses to food and fodder 
crops (Khosla et al. 1980). 
It is considered as a noxious weed because of its allelopathic effect 
(Kanchan and Jayachandra, 1980; Swaminathan et al, 1990; Adkins and Sowerby, 
1996; Sharma et al, 2005; Kumar and Gautam, 2008), strong competitiveness for 
soil moisture and nutrients, as well as the hazard it posses to humans and animals 
i.e. causing dermatitis (Khosla and Sobti, 1979; More et al, 1982; Lakshmi and 
Srinivas, 2007a; Verma et al, 2006; Srinivas, 2006). Pollens of this weed cause 
allergenic rhinitis (hey fever) (Lakshmi and Srinivas, 2007b) and may develop 
finally in bronchitis (asthma). This weed also invades all sorts of crops and 
herbaceous flora, causing a substantial loss on yield and growth. The major 
toxicants of P. hysterophorus are parthenin and other phenolic acids such as coffeic 
acid, vanillic acid, ansic acid, chlorogenic acid and parahydroxy benzoic acid, 
which are lethal to human beings and animals (Mahadevappa, 1997; Oudhia, 1998). 
Raj an (1973) and Kanchan and Jayachandra (1979) were the first who 
reported the presence of plant growth inhibitors in P. hysterophorus weed. 
Jayachandra (1971) reported that this weed can be a serious problem for grassland 
in India, which can reduce the pasture carrying capacity severely up to 90%. 
Serious human health risk due to P. hysterophorus had been reported in India, about 
three decades ago (Srinivas, 2005; Handa et al, 2001; Dhileepan et al, 2000; 
Chippendale and Panetta, 1994; Lonkar era/., 1974). 
Kumar et al (2007) made survey of Parthenium hysterophorus L., in and 
around the campus of Banaras Hindu University (BHU) and observed that few P. 
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hysterophorus plants were diseased, and symptoms were restricted to the flowers, 
buds, and inflorescences. Khan et al. (2008) reported that the P. hysterophorus L., 
being a declared invasive weed is threatening the biodiversity and human health in 
several areas of Pakistan. 
Taye and Gossmann (2007) reported that the Parthenium hysterophorus L. is 
an exotic invasive annual weed causing severe infestation in Ethiopia. Exploratory 
surveys revealed that parasitic fungi associated with P. hysterophorus in Ethiopia 
comprised of Helminthosporium sp., Phoma sp., Curvularia sp., Chaetomium sp., 
Alternaria sp. and Fusarium sp. It was, therefore, concluded that though these 
fungal isolates constituted new records they have no significant potential for 
biological control of F. hysterophorus due to their opportunistic behaviour. 
The pathogens which cause powdery mildew belongs to the family 
Erysiphaceae. They form white powdery appearance due to the production of 
enormous number of hyaline conidia on the surface of host and haustoria in the 
epidermal cells of hosts. Powdery mildew is an obligate parasite ascomycetous 
fungus which grows principally on foliage of Angiosperms and cause damage to a 
wide variety of crops. The fungus shows very mild infection producing small 
patches on the host, later it becomes chlorotic and may kill the plant as a result of 
severe infections. Powdery mildew fungi have wide host range. Blumer (1967) 
observed powdery mildew on 1928 plant species belonging to different families of 
Angiosperms. 
In the absence of perfect stage the identification is mostly done on the basis of 
conidial characters (Clare, 1958, Kable and BUantyne, 1963). Zaracovitis (1965), 
Goster (1966), Blumer (1967), and Mathur et al. (1967) suggested that the two can 
be differentiated on the basis of production of forked germ tube in Sphaerotheca 
fuliginea and appressoria like bodies in Erysiphe dehoracearum. The causative 
agent of powdery mildew of majority of members of Asteraceae has been identified 
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as E. dehoracearum. Mc Keen et al. (1966) studied the pathogenicity of Erysiphe 
cichoracearum on Helianthus annuiis and found that houstoria of the fungus were 
elongated, ellipsoidal with twisted branches and host cell wall surrounded the 
infection peg of powdery mildew fungi. 
The effect of different environmental factors on powdery mildew has been 
extensively studied by Graf and Martin (1934), Yarwood (1957) and Schnathorst 
(1965). Different environmental factors also influence the production of perithecia 
(Yarwood, 1957). Blumer (1948) reported that low relative humidity favored the 
formation of perithecia. Bessey (1943) and Yarwood (1957) reported that amongst 
the different climatic factors, temperature appeared to be the most important for 
perithecia formation. Size and shape of conidia is influenced by temperature, 
relative humidity and host nutritional value. 
Mycelium is usually well developed, evanescent but some time persistent 
and effused. Conidia in long chains, ellipsoid or barrel shaped, highly variable in 
size, 25-45x14-26 ^m. Cleistothecia are formed in autumn, gregarious or scattered, 
globose becoming depressed or irregular, 90-135 (im in size, wall of the cell usually 
indistinct, 10-20 |j,m wide. Appendages numerous, basally inserted mycelioid, 
interwoven with mycelium, hyaline to dark brown, 1-4 time as long as the diameter 
of the ascocarp, rarely branched. Ascus 10-25, ovate to broadly ovate, rarely 
subglobose, more or less stalked, 60-90 x 25 - 50 |a,m. Ascospores 3 very rarely 5, 
20-30X 12.- 18 ^m in size. 
Gorter and Eicker (1983) reported the teleomorphic stage of the E. 
cichoracearum from South Africa on Zinnia spp. In India the Sunflower has been 
recorded as the host of S. fuliginea by Jhooty (1965) from Chandigarh. The perfect 
stage of this pathogen was reported on H. annuus by Patil (1964) from Maharastra. 
Dugan and Glawe (2007) reported Erysiphe polygony in Rumex cripus, 
from California, in the Pacific Northwest. Podosphaera (Sphaerotheca) fusca is 
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reported in the Pacific Northwest for the first time on Taraxacum laevigatum, a host 
record documented previously in Europe. New hosts such as Golovinomyces 
sordidiis on Plantago major, Erysiphe convolvuli on Convolulus arvensus, and 
Podosphaera (Sphaerotheca) aphanis on Geiim macrophyllum. Golovinomymyces 
{Erysiphe) cichoracearum on Circium arvense are reported for the first time in 
Washington. 
Utkhede et al. (2000) reported a powdery mildew disease of greenhouse 
tomato that first appeared in the Fraser Valley of British Columbia in 1995. The 
causal agent was identified as Erysiphe orontii. Lebeda et al. (2001) reported that 
the symptoms of powdery mildew infections were recorded on a group of 15 
Utricularia species cultivated in a glasshouse. A white superficial mycelium formed 
rings around the peduncles and also occurred on both sides of the leaves of several 
species. . This is the first report of a powdery mildew on Utricularia spp. and the 
family Lentibulariaceae. Moyer et al. (2004) reported that the powdery mildew 
caused by Erysiphe cichoracearum or Podosphaera fusca, is a common disease of 
gerbera daisy (Gerbera jamesonii) grown in Florida. Khodaparast and Abbasi 
(2004) reported the species, host ranges and geographical distribution of powdery 
mildew fungi in Iran. Lebeda et al. (2009) reported that the two ectoparasite 
powdery mildew species Golovinomyces cichoracearum (Gc) and Podosphaera 
xanthii (Px) occurring on cucurbits differ, besides other characteristics, by specific 
ecologic requirements. 
Glawe et al. (2003) first fime recorded the powdery mildew of Convolvulus 
arvensis (field bindweed) caused by Erysiphe convolvuli var. convolvuli in North 
America. Field bindweed {Convolvulus arvensis L.) is widespread in the Pacific 
Northwest where it is considered a noxious weed. Similarly, the powdery mildew 
on potato caused by Leveillula taurica in North America and powdery mildew of 
Coreopsis species caused by Golovinomyces cichoracearum in the Pacific 
Northwest were also for the first time reported by Glawe et al, (2004, 2006). Frank 
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and Glawe (2006) for the first time reported the powdery mildew on Dipsacus 
sylvestris caused by Sphaerotheca dipsacearum in North America. Dugan and 
Glawe (2006) reported Erysiphe flexusa first time in Western North America. 
Pacific North West Fungi. Lebeda et al. (2002) were first to observe the symptoms 
of powdery mildew disease on Pachypodium lamerei in the Czech Republic. 
Jancovits et al. (2006) observed the symptoms of powdery mildew infection 
on striped sedum (Sedum alboroseum CV. Mediovariegatum, syn. Sedum 
erythrostichum f variegatum ), sold as potted ornamental plants in Budapest. Reis 
et al. (2007) reported Oidiopsis haplophylli (syn. Oidiopsis sicula) and identified it 
as the causal agent of powdery mildew diseases occurring on five ornamental 
species in Brazil. Sudha and Lakshamanan (2007) reported that the powdery 
mildew disease incited by Leveillula taurica was found on Capsicum annuum 
(chilli). Moyer et al. (2008) reported that the powdery mildew caused by the fungus 
Erysiphe cichoracearum DC. or Podosphaera fusca is a common disease on gerbera 
daisies {Gerbera jamesonii Bolus ex. Hook f.) grown in Florida. 
Takamatsu et al., (2009) reported that the powdery mildew fungus Erysiphe 
(Uncinula) kenjiana (Erysiphales, Ascomycota) has been found in Ukraine. This is 
the first record of this fungus in Europe. Choi et al. (2009) found that powdery 
mildew symptoms were observed on leaves of Arabidopsis thaliana caused by 
Erysiphe cruciferarum in Korea University, Seoul. Bacigalova and Markova (2006) 
reported a new species of powdery mildew Erysiphe azalea (Erysiphales) for 
Slovakia and further records from the Czech Republic. Hartman et al. (2007) 
showed the powdery mildew {Erysiphe cichoracearum) produced on the surface of 
leaves of Phlox paniculata leaves in summer. Voytyuk (2004) gave information 
about Neoerysiphe galii (Erysiphales), a powdery mildew fungus new for Israel, is 
provided. Nagraja and Deshmukh (2009) reported that the powdered leaves, stem 
and roots oi Andrographis paniculata (Nees) adversely affected the metabolism of 
Parthenium hysterophorus L. 
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Because of its high reproductive capacity and wide dispersal means, it is 
difficult to eradicate this weed. The control measures include: 
1-Uprooting the plants, preferably before flowering, either manually or 
mechanically and thereafter burning them. This method is particularly easy during 
rainy season when the soil is wet. 
2-Several pre- and post-emergence weedicides have been tried for controlling this 
weed. Chemicals like atrzine, simazine, prometrine, monouron, chlorobormuron, 2, 
4-D-amine and disodium methane arsenic acid (DSMA) were found effective in 
controlling this weed. Lasso and sencor (2kg/ha), atrazine (l.5kg/ha), and diuron 
and boromacil (1.5kg/ha) were found effective in preventing the emergence of this 
weed. The herbicides, diquat (0.05-0.1%) was found the most effective of the 
growth stage. Spraying 200 ppm 2, 4-D and garamoxone and 700 ppm stam F-34 
during flowering stage completely inhibited the germination of weed pollen grains. 
Use of combination of 2, 4-D sinbar and reglone as post emergence sprays was 
most effective in killing the weed within 5-10 days. Post emergence spray with 
EMD-730 W causes 100% female sterility, thus checking the multiplication of the 
weed. 
3-Several native insects such as mealy bugs and aphids attack congress grass, but 
these are of little value. It is reported that when aphids were released on this weed, 
its flowering and fruit setting were affected. Pseudococcus sp., were better adapted 
to this weed causing wilting of the plants. Tetranychus a mite when transfered to 
fully grown healthy plants caused complete wilting in about two weeks (Towers et 
al, 1977). 
Congress grass possess a serious health hazard as repeated contact with this 
grass causes allergic contact dermatitis in humans, cattle and other herbivores. The 
main toxic constituents of the plant responsible for causing dermatitis and other 
form of allergy are parthenin and coronopilin. Parthenin is present up to 8%o in 
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capitulum and 5% in leaves. Also, inhalation of the weed's air borne pollen causes 
allergic rhinitis, redenning of eyes with swelling of eyelids, fever and asthma 
(Khosla e^  a/., 1980). 
It exhibits in vitro anti-amoebic activity against axenic and polygenic 
cultures of Entamoeba histolytica, comparable to the standard drug for amoebiasis, 
metronidazole. Parthenin and some of its derivatives exhibited significant 
antimalarial activity against the multi drug-resistant strain of Plasmodium 
falciparum (Sharma et al, 1988). The grass also possesses antifungal property. The 
water extracts of leaves showed 50.5% inhibition while hot water extract showed 
48.3% inhibition of mycelia growth of Pythiiim aphanidermatum. The plant extract 
exhibits antiviral activity against potato virus Y, which affects the chili crop 
severely (Suriachandraselvan et al, 1987). Partheniiim hysterophorus is reported to 
be responsible for the allelopathic effects produced by the plant. It exhibited an 
inhibitory effect on wheat seed germination and growth (Patil et al, 1988). The 
plant can be used as an additive with cattle manure for the production of biogas. 
The methane content in the biogas is 60-70%. Methanolic extract of the flowers 
contains the toxic constituents, 2p-hydroxycoronopilin, SP-hydroxycoronopilin and 
11-H, 13-hydroxyparthenin besides parthenin and coronopilin. The 10% cold 
aqueous extract of the flowers produced hypotensive response in dogs. The flower 
extracts also produced cardiac depressant effect on perfused frog heart and 
spasmogenic action in isolated rabbit duodenum. The response was due to released 
of histamine by the flower extract (Sethi et al, 1987). 
The leaves and root contain parthenin, caffeic acid, chlorogenic acid, 
hydroxybenzoic acid, p-anisic acid, vanillic acid, calicylic acid, gentisic acid, p-
neochlorogenic acid and protocatechuic acid. These compounds exhibit phytotoxic 
effects on germination of seeds and seedling growth of the crops (Sinha et al, 
1990). A decoction of the leaves possesses fungicidal property against majority of 
the seed borne fungi of pearl millet, sorghum and maize. Aqueous extract of leaves 
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and flowers contain phytotoxin which were responsible for lethal effects of the 
extract on frog tadpoles (Nandakumar et al, 1990). Acetone extract of the leaves 
yields a crystalline compound with succinate dehydrogenase antagonist property; it 
exhibits the activity of sheep liver succinate dehydrogenase. The callus extracts 
contain parthenin, coronopilin, hysterin, tetraneurin A, D, ambrosin, 
pseudoguaianolide and dihydroparthenin (Talwar et al, 1989). 
Ageratum conyzoides are polymorphic, aromatic and annual herb, native to 
tropical America, neutralized as a weed throughout the India. The plant is used 
externally in ague, and internally as a stimulant tonic. The ash of the herb is good 
source of potash (Kasturi 1973). The leave use along with salt as a vulnerary, they 
are said to prevent tetanus. The juice of leave use as eye lotion and the leave on 
steam distillation use an essential oil (Rudolf and Sood 1969). 
Cissampelos pareira plants are used as medicine. The dried roots form the 
drug (Chopra et al. 1958). The roots are edible possess astringent, diuretic, 
antilithic, analgesic, antipyretic properties. They are prescribed for treating cough, 
dyspepsia, diarrhea, dysentery, dropsy such as cystitis, hymorrhage (Rai et al. 1982, 
Bhatnagar et al. 1961). An ethanolic extract of stem and root shows CNS-
depressant activity (Chowdhury 1972). 
Euphorbia hirta is often used in traditional medicine in many parts of 
Africa and Asia for treatment of several ailments viz., gastrointestinal disorder 
(diarrhoia, dysentery), bronchial and respiratory disease (asthma, bronchitis, hay 
fever) and in conjunctivitis. The aqueous extract of herb exhibits sedative, 
anxiolytic, analgesic, antipyretic and anti-inflammatory activities (Kapur 1991 and 
Mohiddin et al. 1991). The herb is well known for its anticancer property. The root 
exudates also exhibited nematicidal activity against juvenile Meloidogyne incognita 
(Das and Misra 1987). 
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Melilotus indica are vulnerable to fungal diseases like damping off 
(Pythium), crown and stem rot (Sclerotium) by Kumar and Joshi (1988). The seed 
contain moisture, crude protein and gum (Kapoor et al. 1988). 
Solarium nigrum are diuretic and laxative properties and its decoction is 
regarded as antispasmodic and narcotic. Decoctions of the plant after transient 
stimulation, depress the central nervous system and reflexes of spinal cord, 
reduction in blood pressure (Dhar et al. 1968). Leave are use in the treatment of 
scrophulous dyscrasias and are said to produce diaphoresis (George et al. 1947). 
Berries are considered to possess tonic, diuretic and cathartic properties and are 
useful in anasarca and heart diseases (Chopra 1958). 
Vernonia cineria plant infusion makes a useful combination with quinine 
against malarial fevers. Fresh juice of the leaves is given in amoebiasis and 
ringworm. The juice are boiled with oil and used for the treatment of elephantiasis 
(Dhar et al. 1968, Day 1969). The seeds are commonly used as an antihelmintic and 
alexiformic (effective against roundworms and threadworms). They are also given 
for coughs, intestinal colic and dysuria and skin disease. 
During the survey of fungal disease of weeds growing in and around 
Aligarh, it has been observed that P. hysterophorus showed moderate to severe 
infection of powdery mildew disease. A preliminary study indicated that the P. 
hysterophorus might be infected with Erysiphe sp. and/or Sphaerotheca sp. 
Literature scanned revealed that the powdery mildew disease in P. hysterophorus 
was reported only from Jabalpur M.P. (Patel and Sharma, 1996) and Haydrabad 
A.P. (Prasad and Rani, 1981). Therefore, keeping in view the occurrence of 
powdery mildew disease on {P. hyterophorus) and its causal agent(s) the following 
aspects has been carried out in the present study. 
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1- Survey and identification of causal agent (s) of powdery mildew disease of P. 
hysterophorus. 
2- Studies on the anamorphic and teliomorphic characteristic features of Erysiphe 
cichoracearum var. cichoracearum and Sphaerotheca fuliginea infecting 
Parthenium hysterophorus. 
3-Studies on the comparative characters of anamorph ?XziQ oi Erysiphe cichoracearum 
var. cichoracearum on some weeds. 
4- Disease intensity and frequency of occurrence of powdery mildew diseases of 
Parthenium hysterophorus in different localities at Aligarh. 
5- Disease intensity and frequency of occurrence of powdery mildew diseases of 
weeds in different localities at Aligarh. 
6- Impact of powdery mildew disease caused by Erysiphe cichoracearum var. 
cichoracearum and Sphaerotheca fuliginea on the grovv1:h of Parthenium 
hysterophorus. 
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REVIEW OF LITERATURE 
The word powdery mildew was recognized and named as early as (1735) by 
Linnaeus. The pathogens which cause powdery mildew come under the family 
Erysiphaceae. They form white powdery appearance due to the production of 
enormous number of hyaline conidia on the surface of host and haustoria in the 
epidermal cells of hosts. Powdery mildew is an obligate parasite ascomycetous 
fungus which grows principally on foliage of angiosperms and cause damage on a 
wide variety of crops. The fungus attacks leave, stem, flower and fruits. The fungus 
shows very mild infection producing small patches on the host later it becomes 
chlorotic and may kill the plant as a result of severe infections. Powdery mildew 
fungi have wide host range Salmon (1900) in his "Monograph of Erysiphaceae" 
listed about 1500 species as the host of powdery mildew. Blumer (1967) observe 
powdery mildew on 1928 plant species belonging to different families of 
angiosperms. 
In the absence of perfect stage the identification is mostly done on the basis of 
conidial characters (Clare 1958; Kable and BUantyne 1963). Zaracovitis (1965), 
Gorter (1983), Blumer (1967) and Mathur et al. (1967) suggest that the two can be 
differentiated on the basis of production of forked germ tube in Sphaerotheca 
fuliginea and appressoria like bodies in Erysiphe dehoracearum. The causative 
agent of powdery mildew of majority of members of Asteraceae has been identified 
as E. cichoracearum. Mc Keen et al. (1966) studied the pathogenicity of E. 
cichoracearum on Helianthus annuus and examined the infected leaf under electron 
microscope and concluded that haustoria of the fungus were elongated, ellipsoidal 
with twisted branches and host cell wall surrounded the infection peg of powdery 
mildew fungi. The Brownian movement has also been observed in conidia of E. 
cichoracearum collected from H. annuus (Yarwood 1952). Gorter and Eicker 
(1983) reported the teieomorphic stage of the E. cichoracearum from South Africa 
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on Zinnia spp. In India the Sunflower has been recorded as the host of S. fuliginea 
by Jhooty (1967) from Chandigarh. The perfect stage of this pathogen was reported 
on H. annuus by Patil (1964) from Maharastra. 
Gorter (1989) has given a classification of Erysipheaceae with special 
emphasis on the anamorphic characters of various powdery mildews. E. 
cichoraceariim is known to infect 13 species oi Chrysanthemum carinatum (Blumer 
1967). Powdery mildew of Asteraceae in Thailand, Pakistan, Iran, Lebanon, Hong 
Kong, and Java is referred to as of Oidium species (Amano 1986). Patel et al. 
(1949) reported E. cichoracearum on Helianthus annuus in Maharashtra state. 
Saxena and Saksena (1981) recognized E. cichoracearum on Dahlia sp; from MP. 
Similarly Perwez and Akram (1987) have recorded Vernonia cineria as a new host 
for E. cichoracearum from Aligarh UP. 
The mycelium of E. cichoracearum and S. fuliginea is ectophytic consisting 
of a network of colourless hyphae present on the surface of the infected part of the 
host. The white powdery mildew appearance is due to mycelium and hyaline 
conidia which are bom on the conidiophores. The conidiophores of E. 
cichoracearum and S. fuliginea are un-branched or branched bearing a chain of 
conidia. The principal type of conidiophores are those which are with swollen and 
un-swoUen basal cell, twisted and un-twisted basal cell, conidia bom singly or in 
chain, with fibrosin bodies or without fibrosin bodies and conidia of various shape 
(Yarwood 1973). Shape and size of conidia are believed to be utilized in taxonomy 
of the species (Clare 1958 and Jhooty 1967). Shape of conidia of £. cihoracearum 
is baiTel like and slightly cylindrical. Size of conidia is often used in the taxonomy 
of powdery mildew and h is fairly constant for given host in a given environment 
(Blumer 1922). But the size of conidia has also been influenced by temperature, 
relative humidity, host nutritional value (Yarwood 1957). Well developed fibrosin 
bodies in the conidia and conidiophore of S. fuliginea are present but are absent in 
E. cichoracearum (Ballantyne 1963, Clare. 1964). Clare (1964) and Zaracovitis 
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(1965) distinguished powdery mildew by method of germination of conidia. 
Conidia of S. fuliginea produce forked germ tube while those of E. cichoraceanim 
produce simple germ tube with well developed appressoria. 
Identification of powdery mildew of any plant in the teleomoi-ph 
(perithecial) state is easy but it is rarely formed. Then identity is based on anamorph 
(conidial) characters. Anamorph characters of E. cichoracearmn and S. fuliginea 
have great similarity. A scheme of classification of powdery mildew based on 
conidial character was proposed by Sawada (1914). The character useful in 
identification was formation of conidia single or in chain, shape and dimension of 
conidia and conidiophores, presence or absence of fibrosin bodies. Yarwood (1957) 
proposed the method of conidia is also distinguishing characters. In the absence of 
perithecia the identity of powdery mildew of Asteraceae was established in a 
number of countries based on conidial measurement, germination rates, presence or 
absence of fibrosin bodies per conidia. Boesenwinkel (1979) in New Zeeland, 
Braun (1980) in Germany, Khan and Faraj (1982) in Libya have established identity 
of powdery mildew on various members of Asteraceae on the basis of conidial 
characters. The identity and systematic position of host plant is of help in 
identification, in case of species for which the host range is well known. 
Karasevicz et al. (1996) reported that powdery mildew of tomato caused by the 
fungus Oidium lycopersicum, is relatively new disease in North America that has 
potential to effect both field and greenhouse tomato production. Symptoms include 
white superficial mycelium on leaves and stems, yellowing, desiccation, necrosis 
and defoliation. The recent disease outbreak reported in eastern North America was 
due to a distinct fungus, O. lycopercicum, based on characteristic including 
appressoria shape, conidia and conidiophores morphology. 
The effect of different environmental factors on powdery has been 
extensively studied by Graf and Martin (1934), Yarwood (1957) and Schnathorst 
(1965). It was claimed that the development of powdery mildew in general was 
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favoured by warm humid weather (Anonymous 1950). Of the various 
environmental factors, temperature and relative humidity have been reported to 
have a profound effect on powdery mildew development. The cardinal temperature 
for germination of conidia of different strain of E. cichoracearum ranged between 
5-33% (Rassonw 1959, Schnathorst 1990) for infection and was also the same for 
the growth of the powdery mildew. The cardinal temperature for infection of 
powdery mildew was 6-10*^ C (minimum) 18°C (optimum) and 27"C (maximum). 
Another important factor is moisture which influences the germination of conidia, 
infection and growth of powdery mildew. Related to the environmental factors, the 
more controversial aspects are relative humidity. It also plays an important role in 
the germination of conidia. According to Levykh (1940) there were no development 
symptoms when tobacco plant inoculated with E. cichoracearum was exposed to 
10% relative humidity at 18-19V. 
Optimum relative humidity ranged between 66-68% for tobacco strain 
(Minev, 1957), 95-98% for lettuce strain (Schnathorst 1960). Rassonw (1959) 
reported the germination of conidia at both 0 and 100% relative humidity. 
Schnathorst (1960) observed that the moisture stress gave highest germination of 
conidia of lettuce strain of £. cichoracearum. The development of powdery mildew 
was affected by temperature but atmospheric humidity influenced the rapidity and 
severity of disease development. At low humidity there was decline in germination 
only but reduction in mean germ tube length. Nour (1958) studied the effect of 
relative humidity on percentage germination of conidia of various powdery mildew 
fungi. Blumer (1927), Deslandes (1954) and Morrison (1961) reported that high 
relative humidity favoured incidence of powdery mildew. Schnathorst (1959) 
reported that the growth of mycelium was abnormal when film of moisture was 
present on the surface of epidermis. Yarwood (1939) and Schnathorst (1959) 
reported that the film of water did not favor the development of the powdery 
mildew. Different environmental factors also influenced the production of 
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perithecia Yarwood (1957). Blumer (1948) reported that low relative humidity 
favoured the formation of perithecia. Bessey (1943) and Yarwood (1957) reported 
that amongst the different climatic factors, temperature appeared to be the most 
important for perithecia formation. Trelease and Trelease (1928) found that low 
nitrogen and high potassium reduces the development of powdery mildew. Cole 
(1966) reported that the plant grown in water culture fortified with all the clement 
that were more susceptible to E. cichoracearum than those grown in low potassium 
and nitrogen level. 
Amano (1986) mentioned the host of powdery mildew fungi and listed 9838 
angiosperm species dispersed in 1617 genera 169 families and 44 orders. 
Gymnosperm and pteridophytes were not included. Different strains of the same 
species may vary greatly in their host range (Schmitt 1955). Ellett (1963) reported 
twenty-four species of powdery mildew fungi on 305 host species in Ohio. Many 
are new records for Ohio and several are first reports in the United States. 
Kenneth and Palti (1984) while studying the distribution of powdery mildew 
of Asteraceae in Israel. According to them Erysiphe species attack the largest 
number of Asteraceae (133 genera) followed by Sphaerotheca (76 genera). A 
number of cultivars of different Asteraceae members are grown in different parts of 
the world including India. Since the response of different cultivars of asteraceae to 
different species of powdery mildew are likely to be variable, it is essential to know 
the occurrence of species of powdery mildew in a given area for successful 
cultivation of various plants of the family Asteraceae vulnerable to attack by 
powdery mildews. 
The characters were taken in to account for differentiation of the powdery 
mildew it has been observed that E. cichoracearum infect P. hysterophorus reported 
by Patel and Sharma (1996) in Jabalpur (M.P.) P. hysterophorus was also infected 
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by both S. fuliginea reported by Patwardhan (1966) and Oidium parthenii reported 
by Prasad and Rani (1981) in Hydrabad (A.P.). 
The infection of Erysiphe cichoraceanim on Coccinia cordifolia has also 
been reported from Poona, M.S. (Uppal et al. 1935), Allahabad, U.P. (Mittal and 
Tondon 1930), Kanpur, U.P. (Butlar and Bisby 1931), and Aligarh, U.P. (Khan and 
Akram 1977). Similarly, the powdery mildew disease caused by Erysiphe orontii on 
Coccinia sp. has also been reported from Hyderabad A.P. (Bhagyanarayana 1988) 
and Jabalpur, M.P. (Sharma and Khare 1992). The powdery mildew disease of 
Melilotus indica caused by Erysiphe polygoni has been reported from Pusa, Bihar 
(Agrwal et al. 1959). The infection of Leveillula taurica on Solarrum nigrum has 
been reported from Rajasthan (Mathur et al. 1971). The infection of Sphaerotheca 
fuliginea and Sphaerotheca euphorbiae on Euphorbia hirta has been reported from 
Akola, M.S. (Swami, et al. 1976) and Hyderabad, A.P. (Rao, 1961), respectively. 
Moreover, the infection of powdery mildew fungus Erysiphe polygony on E. hirta 
has been reported from Dharmad, India (Kunkalikar 1994). The infection of E. 
cichoracearum on Vernonia cineria has also been reported from Aligarh, U.P. 
(Parwez and Akram, 1989) but they did not mention the variety of E. 
cichoracearum. Powdery mildew disease caused by other genera viz., Oidium 
vernoniae and Leveillula taurica have been reported from Chambaghat M.P. (Paul 
and Munjal 1982) and Jobner, Rajasthan (Maharshi 1984) respectively. The 
infection of Erysiphe acalyphae on Acalypha indica has been reported from 
Rajendranagar A.P. (Bhagyanarayna et al. 1988). Patel and Sharma (1996) and 
Kamal et al. (1977) reported the powdery mildew disease of Ageratum conyzoides 
caused by E. cichoracearum from Shivpurva Rewa M.P. (Patel and Sharma, 1996) 
and Oidium argentii from Gorakhpur U.P. (Kamal et al. 1977). The powdery 
mildew disease of Cissampelos pareira so far has not been reported from India as 
well as abroad. 
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Majority of the powdery mildew including species attacking Asteraceae 
produce perithecia. The perithecia are of limited value in taxonomy of powdery 
mildew because most collection does not contain them and only 13% of 515 
collections listed by Gardner and Yarwood (1974) were found to contain perithecia. 
Tropical and subtropical regions contain much powdery mildew but perithecia are 
uncommon (Hansford. 1961, Bessey.1961, Clare. 1964, Blumer.1967). Laibach 
(1930) indicated that the old leaves with low state of host nutrition, dry atmosphere 
and low temperature favoured perithecia formation. Continuous culture in the 
glasshouse may lead to the loss of perithecial formation (Mamluk and Weltzein 
1973). 
The best documented powdery mildew pathogen of the family Asteraceae is 
E. cichoracearum. This is recognized by its two spored asci on basally inserted 
appendages which are much longer than the diameter of the ascocaip. It resembles 
S. fuliginea in possessing conidia in long chain which has possibly led to confusion 
in some reports. Conidia of S. fuliginea produce forked germ tube where as those of 
E. cichoracearum form straight germ tube and well differentiated appressoria 
(Zaracovitis. 1965). Clare and Yarwood (1973) also identified a veriety of genera 
and species by their anomorph characters. They did not include the appressoria, 
germ tube and secondary mycelium but they included the type of host plants in their 
key according to them, the genus Erysiphe occurs on herbs and can thus be 
distinguished from the genus Microsphaera which occurs on trees. The presence of 
a particular species of powdery mildew and a host is often influenced by the time of 
the year. For example in New Zealand E. cichoracearum and E. pofyphaga occur 
only in the growing season on Helianthus annuus and disappear several weeks later 
and be replaced on the same plants by S. fuliginea (Boesewinkel 1980). 
On the basis of morphology of conidia and inoculation of various hosts, the 
pathogen of a new disease on Hieracium tuberosus was identified as E. 
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cichoracearum (lalongo 1981). Beside E. cichoracearum and S. fuliginea was also 
newly recorded on Gerbera jawesonii in Italy (lalongo 1987). According to 
Boesewinkel (1980) and Hammett (1977) there is considerable information 
available on the asexual (anamorph) stage of the fungus {E. cichoracearum DC ex, 
Merat) but not a sexual (teleomorph). Lebeda and Buczkowaski (1986) reported 
teleomorph of E.cichoracearum as the pathogen on same pot of lettuce plant under 
glasshouse conditions in United Kingdom. Klemm (1986) also reported E. 
cichoracearum on Lactuca sativa from Germany and this was reported to be the 
first report of yield losses on lettuce caused by powdery mildew. Plenk et al. (1992) 
in Austria reported Oidium chrysanthemii on Chrysanthemum spp. while giving a 
brief introduction to the biology of powdery mildew and the symptom caused by the 
fungus on host plant. In the Swiss Alps the number of Erysiphaceae is rapidly 
decreasing with the increased altitude (Blumer. 1974). Some species of Erysiphe 
and Sphaerotheca occur only above the tree limit. Anamorph stage of E. 
cichoracearum was reported on Hieracium aurantiacum, S. fuliginea on Aster 
squamatus and E. mayonii on Cirsium arveanse and Cicerbita alpina for the first 
time. 
Considerable work has been carried out on powdery mildew infecting 
Asteraceae in USSR (Milovtzoa 1937, Puzanova 1992) which also confirmed the 
existence of both the organisms on different members of the family Asteraceae in 
USSR. From Moscow Drodzovaskaya (1980) studied the specificity of E. 
cichoracearum to weed and various other medicinal plants. Akhundove (1982) from 
the north east Azerbaijan reported eight genera of powdery mildew ie., Erysipiie, 
Sphaerotheca, Leveillula, Microsphaera, Phyllactinia, Podosphaera, Uncinula, 
Trichocladea and powdery mildew fungi was found on 233 flowering plants 
belonging to 153 genera and 34 families. The greatest numbers of plants affected by 
these fungi belong to the family Asteraceae (20 spp.). Puzanoba (1992) extensively 
investigated powdery mildew on different plants in south USSR and the report 
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revealed that 11 fungal genera with Erysiphe and Sphaerotheca are predominant 
among different fungi found on 150 plant species, including 50 cultivated, 36 
ornamental and 64 wild species. 
Powdery mildew infection of sunflower is so far new and rare in the region 
of USSR. E. cichoracearum has been reported on various hosts i.e. Cineraria 
species (Mc Donald 1939) and Zinnia species (Baker and Locke 1946) from 
California USA. The lettuce disease caused by powdery mildew {E. cichoracearum) 
was newly reported by Dhanvantari. and Jarwis (1985) from Ontario, Canada. 
Diazfranco (1985) found E. cichoracearum parasitizing in sunflower in Mexico. He 
found infection failed to develop on the crop which was sown in late April. Gorter 
and Eicker (1986) carried out extensive studies of powdery mildew in South Africa. 
In 1983 for the first time they reported the teleomorph stage off. cichoracearum 
(on Zinnia species and Dahlia species) from South Africa. On the basis of 
morphological character and germination pattern of conidia (Gorter and Eicker 
1986), they also described 6 new species of Erysiphaceae i.e. Sphaerotheca fusca, 
Sphaerotheca fugax, Microsphaera bigoniae, Oidium indigofera, Phyllectinea 
guttata and Podosphaera tribactyla which were new from South Africa. 
Sphaerotheca fuliginea was observed on Abelmoscus esculentus. 
Helianthus annuus and Zinnia spp at Aligarh. Host range of S. fuliginea was 
observed on Luffa cylindrical and Mukia maderaspatna at Aligarh, on Laginaria 
leucantha and Cucurbita mouschata at Sanantnagar (Kashmir) and C. moschata at 
Ranikhet in north India (Akram and khan, 1985). In the absence of perfect stage the 
identity of the powdery mildew fungus was based on shape of conidia, presence and 
absence of fibrosin bodies and germination of conidia (Khan et al, 1971). 
Perithecial stage of S. fuliginea has been observed on certain host by Khan et al. 
(1972). During the survey of powdery mildew on the members of Asteraceae at 
Aligarh, Vernonia cineria was founded to be infected with E. cichoracearum DC by 
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Perwez and Akram (1987). Effect of temperature and relative humidity on the 
germination of conidia of E. cichoracearum has been studied by Mittal and Akram 
(1984). The optimal temperature for germination of conidia ranged between 17-
20*^ 0. The optimal relative humidity ranged between 95-100 percent. Conidia failed 
to geminate in water. According to Khan et al. (1971), nine species of powdery 
mildew infecting various cultivated and wild plants at Aligarh and adjoining areas 
were recorded. 
During the survey of powdery mildew of North West U.P., Sachan (1977) 
Uncimda aspera was recorded on the leaves of Ficus religosa for the first time in 
India. A survey of powdery mildew in MP was conducted by Saxena and Saksena 
(1980) which revealed several new host viz., Dahelia variabilis and Vahitarilla 
divaricata. Jhooty (1967) reported conidia of Microsphaera alphitoides on Ziziphus 
mauritiana that initiated germination and appressoria formation after 2 and 4 hours 
respectively at 20*^ C in moist saturated atmosphere. Cardinal temperature for 
powdeiy mildew development was below 10, 20 and 30'^ C. Relative humidity levels 
of 32% and above favored development of powdery mildew. 
Arya et al. (1953) reported the heavy damage due to powdery mildew in the 
neighbourhood of Jodhpur in Rajasthan. They reported the presence of disease from 
more areas of Rajasthan. Verma and Divedi (1989) reported the effect of anionic, 
cationic and non-ionic poisons on germinations of conidia and germ tube length of 
Eiysiphe polygoni, maximum inhibition (88-80%) of germination was obtained with 
mercuric chloride (0.1 M) followed by gluteraldehyde and formaldehyde. Conidial 
germination was 30.30% in sodium fluoride followed by mercuric chloride. 
Powdeiy mildew on Asteraceae is reported to occur in all the geographical regions 
of the world (Hirata 1968, Amano 1986). 
Falloon et al. (1989) provide the information Erysiphe polygeny is an 
ectophytic, obligate parasite which causes powdery mildew on pea (Piswn sativum 
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L) wherever peas are grown. This disease adversely affects total biomass yield, 
number of pod per plant, number of seed per plant and plant height. Conidia and 
ascospore of E. pisi germinate on susceptible pea leaves and produce large, lobed 
primary appressoria which develop several hyphae radiating out across the host 
epidermis. Subsequent mycelia growth depends upon nutrients obtained through 
haustoria from epidermal cells. The first symptoms are small, diffused light 
coloured spots on the upper surface of the lowest and oldest leaves. These leason 
become covered by white, powdery fungal colonies. Mycelial hyphae produced 
short conidiophores on the plant surface. Conidia are usually born singly on 
conidiophores and the disseminated mainly by wind to caused secondary infections. 
Romero et al (2001) reported endophytic fungi from leaves of the weed 
Partheniiim hysterophorus in order to establish whether the endophytes were the 
same fungi as had previously been recorded on diseased leaf tissues. Alternaria 
zinniae, A. helianthi, Cylindrocarpon sp., Curvularia brachyspora, Fusariiim sp.. 
Nigrospora oryzae, Penicillium funiculosum and Periconia spp. were isolated. The 
methods used to isolate endophytes may provide a tool for the identification of 
biological control agents of weeds. 
Utkhede et al. (2000) reported a powdery mildew disease of greenhouse 
tomato first appeared in the Fraser Valley of British Columbia in 1995. The causal 
agent was identified as Erysiphe orontii. Host range studies were conducted using 
uniform levels of inoculum of the pathogen under greenhouse conditions. 26 tomato 
cultivars inoculated, cv. DRW4409F1 had the least powdeiy mildew infection. 
Twenty-five of the 26 tomato cultivars tested, as well as eggplant cv. Early Long 
Purple, nightshade and tomatillo, were found to be susceptible to E. orontii. 
Tobacco and potato (cv. Epicure) had slight infection. Cultivars of pepper, potato, 
corn, strawberry, raspberry, bean, feverfew, borage, delphinum, petunia, impatiens, 
gazania, morning glory, zinnia, African daisy, cosmos, wild buckwheat, curled 
dock, and knotweed were not susceptible to E. orontii. This study indicates that 
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resistance to powdery mildew of tomato is available and should be explored in 
breeding programs to develop powdery mildew-resistant cultivars for the 
greenhouse industry. 
Lebeda et al. (2001) reported that the symptoms of powdery mildew 
infections were recorded on a group of 15 Utricularia species cultivated in a 
glasshouse. A white superficial mycelium formed rings around the peduncles and 
also occurred on both sides of the leaves of several species. The microscopic 
examination proved that the fungus belonged to the powdery mildews Erysiphales. 
Its morphological characters are typical for powdery mildews from the tribe 
Cystotheceae. Conidia were able to cause infections on cotyledons of susceptible 
Ciiciimis sativus cv. Stela Fl. Based on all observations, probability is that this 
fungus may belong to the genus Sphaerotheca. This is the first report of a powdeiy 
mildew on Utricularia spp. and the family Lentibulariaceae. 
Lebeda et al. (2002) first observed symptoms of powdery mildew disease on 
Pachypodium lamerei in the Czech Republic. White lesions of irregular shape 
appeared on leaf margins and spread toward the central vain of the leaf, often 
followed by necrosis of leaf tissue. In spring the sexual stage (cleistothecia) also 
appeared on infected leaves. Based on observafion of morphology of its anomorph 
and teleomorph stage as well as on results from inoculation experiments, the 
identity and origin of the powdery mildew species are discussed. Based on the 
pseudoidium anamorph, this fungus may be clearly assigned to Erysiphe probably, 
to section Uncinula, since the cleistothecial appendages are non mycelioid and this 
was described as a new species Erysiphe pachepodiae sp. nov. 
Piatic et al. (2003) reported that the Phyllactiniafraxini, a powdeiy mildew 
so far only known from Fraxinus spp., is reported for the first time from a species 
ofChionanthus. Mature cleistothecia found in Krakow's Botanical Garden (Poland) 
on Chionanthiis virginiciis are described and illustrated. 
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Glawe et al. (2003) for the first time recorded the powdery mildew of 
Convolvulus arvensis (field bindweed) caused by Erysiphe convolvidi var. 
convolvuli in North America. Field bindweed {Convolvulus arvensis L.) is 
widespread in the Pacific Northwest. Two powdery mildew fungi occur on this 
plant. Erysiphe convolvuli DC. var. convolvuli is reported on this host in Europe, 
Asia, North Africa, and South America. Leveillula taurica (Lev.) has also been 
reported on this host. Similarly, reported the disease of powdery mildew potato 
caused by Leveillula taurica in North America. The causal agent usually has been 
reported to be Erysiphe cichoracearum D C , sometimes refeiTcd to as 
Golovinoinyces cichoracearum (DC.) V.P. Gelyuta. This report documents, for the 
first time, L. taurica on potato in North America and provides information on 
distinguishing it from E. orontii. 
Tradan et al. (2004) screened the eight red chicory {Cichorium intybiis L. 
var. silvestre Bisch.) cultivars for plant characteristics, yield, resistance to Erysiphe 
cichoracearum and their persistence of bloting. The highest total marketable weight 
of heads was obtained from cv. 'Avetro', followed by cv. 'Mesola' and 'Rubino". 
The most compact heads in both years, were produced by 'Palla rossa-super". Less 
reproductive cultivars of red chicory were mostly infected with the powder>' mildew 
caused by Erysiphe cichoracearum. 
Voytyuk (2004) information about Neoerysiphe galii (Eiysiphales), a 
powdery mildew fungus new for Israel, is provided. The necessity of additional 
examination of Neoerysiphe and Golovinomyces specimens collected on Galium 
species is emphasised since some of these host species can be infected, apart from 
N. galii and G. riedlianus, by another fungus similar to G. cichoracearum. 
Moyer et al. (2004) reported that the powdery mildew caused by Erysiphe 
cichoracearum or Podosphaera fusca, is a common disease of gerbera daisy 
(Gerbera jamesonii) grown in Florida. Previous studies demonstrated that silicon 
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reduces powdery mildew in Arabidopsis, cucumber, grape, strawberry, and wheat. 
In this study, two silicon (Si) sources, calcium silicate and potassium silicate, were 
evaluated for their ability to reduce powdery mildew in gerbera 'Snow White'. The 
effect of calcium silicate in flower quality and the silicon uptake was also 
determined. Calcium silicate was not effective in reducing powdery mildew or in 
improving flower quality. The silicon content of gerberas treated with potassium 
silicate was slightly greater than that in plants treated with calcium silicate. 
However, the severity of powdery mildew was not reduced by potassium silicate. 
The results suggest that silicon may not be useful for managing this disease of 
gerbera daisy, possibly due to the low accumulation of silicon by gerbera leaves. 
Khodaparast and Abbasi (2004) presented report on the species, host ranges 
and geographical distribution of powdery mildew fungi in Iran. The listed fungi 
belonged to eight teleomorphic genera, viz. Blumeria (one species), Erysiphe (14 
species), Microsphaera (15 species), Uncinula (six species), Golovinomyces (nine 
species), Leveilhda (14 species), Neoerysiphe (two species), Phyllactinia (seven 
species), Podosphaera (three species), Sphaerotheca (12 species), and Sawadaea 
(two species); and one anamorphic genus, Oidium (five species). 
Physanim galbeum is reported for the first time from Turkey. Four species 
of fungi are recorded for the first time from Bulgaria {Botryosphaerea visci on 
Viscum album, Erysiphe elevata on Catalpa bignonioides, Erysiphe flixuosa on 
Aesculus hippocastamim, Scleroderma polyrhizum). Additionally, Botryosphaeria 
visci is a new record from Romania. (Denchev et al, 2005). 
Sert et al. (2006) indentified the Erysiphe convolvuli on Convolvulus lanatus, 
C. pentapetaloides, C. siculus subsp. siculus and Ipomoea sagittata; Erysiphe 
ranunculi on Ranunculus marginatus var. trachycarpus; Erysiphe clandestina on 
Ulmus minor subsp.cane^cem; Podosphaera fusca on Conyza canadensis; and 
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Podosphaera ferruginea on Sanguisorba minor subsp. magnolii were identified and 
the associated host plants were found to be new for the Turicish mycoflora. 
Jancovitis et al. (2006) observed the symptom of powdery mildew infection 
on striped sedum {Sedum olboroseum cv. Mediovariegatum, syn Sydiiim 
erythrostichum f. variegatum), sold as potted ornamental plants in Budapest. The 
diseased plants came from a Hungarian commercial nursery, where most plants 
were infected with powdery mildew. White powdery mildew colonies and abundant 
sporulation were apparent on both surfaces of leaves, and also on petioles and 
stems. Initially the pathogen appeared on older leaves and then spread upward, 
causing severe defoliation. This is the first report of the occurrence of a powdery 
mildew on S. alboroseum in Europe. 
Wolczanska (2006) for the first time reported the Erysiphe carpinicola 
(perfect state) infecting hornbean in Poland. White mycelium was present on both 
leaf surfaces. Appressoria were lobed, occurring in opposite pairs or solitary. 
Conidiophores were erect with strait foot cells. Conidia were solitary, cylindric or 
ellipsoid. Appendages were equatorial, 2-3 times longer than the chasmothecium 
diameter, circinate at the end. Asci shortly stalked or sessile. Ascospores elloipsoid 
or ovoid. 
Bacigalova and Markova (2006) reported a new species of powdery mildew 
Erysiphe azalea (Erysiphales) from Slovakia and the Czech Republic. Erysiphe 
azalea, a powdery mildew growing on deciduous Rhododendron species is reported 
from the Slovak and Czech Republics. A detailed description and distribution of 
Erysiphe azalea in Europe were also given by Kamila et al. (2006). 
Putnam and Glawe (2007) documented the presence of two species of order 
Erysiphales previously unreported in North America. The fungi were encountered 
on greenhouse-grown host plants in Oregon during the 2006 growing season. 
Oidium ericimim was found on potted plants of Leucothoe axillaris (Eiycaceae) 
grown at wholesale nursery where it resulted in a substantial financial loss to the 
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grower. Oidium limnanthis was found on potted plants of Limnanthes alba 
(Limnanthaceae) where it was associated with premature senescence of plants and 
reduced seed production. This appears to be the first record of a powdery mildew 
fungus parasitizing a member of the Limnanthaceae in North America. Both species 
are described and illustrated. 
Hartman (2007) reported that the powdery mildew {Erysiphe cichoracearum) 
was produced on the surface of Phlox paniculata leaves in summer. The disease 
beings in the lower leaves, and by late summer, these leaves often start dying and 
many of the top leaves are covered with fungus. Tiny black fruiting bodies of the 
overwintering stage of the fungus develop in the mildew growth. 
Wolcan et al. (2007) reported and described that the powdery mildew 
caused by Oidium striatoidium {Neoerysiphe sp.) on Aloysia citriodora in 
Argentina. This is the first report of powdery mildew on Aloysia spp. Aloysia 
citriodora (lemon verbena, herb Louisa) is an aromatic shrub native to Argentina 
and Chile. It belongs to the family Verbenaceae and was also classified as A. 
triphylla, Lippia citriodora. Verbena citriodora and V. triphylla. The plants are 
characterised by fragrant, lemon-smelling, narrow leaves and small white flowers 
borne in terminal panicles. The leaves and flowering tops of lemon verbena are used 
in infusions, to flavor alcoholic beverages. During the spring of 2002, typical white 
powdery patches of mycelium and cOnidia of powdery mildew were observed on 
leaves of lemon verbena plants in gardens of La Plata city (34°55_S; 57°57_W). 
The disease was observed each year from the appearance of young leaves in spring 
to the fall of older ones at the end of autumn mycelium is amphigenous, primarily 
on the adaxial side of leaf surfaces, forming at first round colonies and then 
conspicuous patches that often coalesced and covered all the surfaces. Anamorph 
features include straight and short conidiophores with foot cells, nearly cylindrical 
and very small in size (24-39x9-12 fxm) which are followed by 1-3 shorter cells. 
Conidia are produced in chains, ellipsoid-ovoid to doliform, 27-30x15-18 \im. No 
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fibrosin bodies are observed. Germtubes are apical or subapical, having lobed or 
multilobed appressoria on terminating and/or basal position. The cleistothecia of the 
fungus have not been observed to date. The fungus was identified as Oidium 
subgenus Striatoidiiim (anamorphic stage of Neoerysiphe sp.) (Braun 1999). This is 
the first report of Oidium subgenus Striatoidium on Aloysia citriodora and the first 
report of powdery mildew on Aloysia spp. 
Takamatsu et al. (2007) reported Erysiphe arcuata on European hornbeam 
{Carpinus betulus) from Slovakia for the first time. Taxonomic characters of the 
anamorphic and teleomorphic states of E. arcuata were described and illustrated. 
Additionally, disease symptoms caused by this pathogen were presented. The 
identification of the fungus is based on morphological data combined with the 
results of a sequence analysis. Boyle et al. (2007) for the first time recorded the 
occurrence of the powdery mildew Golovinomyces cichoracearum (DC.) V. P. 
Gelyuta on the neophyte Telekia speciosa (Schreb.) Baumg in Germany. In one 
locality, the host plant was additionally infected with the rust Coleosporium 
telekiae, the occurrence of which has as yet only rarely been reported from 
Germany. 
Dugan and Glawe (2007) reported that Erysiphe polygoni on Rumex crispus, 
for the first time in Pacific Northwest. Similarly, Podosphaera (Sphaerotheca) 
fusca in the Pacific Northwest has been reported for the first time on Taraxacum 
laevigatum, a host documented previously in Europe. New host record for Idaho is 
Golovinomyces sordidus on Plantago major, Erysiphe convolvuli on Convolvulus 
arvensus, and Podosphaera {Sphaerotheca) aphanis on Geum macrophyhim. 
Moreover, Galvinomyces (Erysiphe) cichoracearum on Circium arvense is reported 
for the first time in Washington. 
Oidiopsis haplophylli (syn. Oidiopsis sicula) was identified as the causal 
agent of powdery mildew diseases occurring on five ornamental species in Brazil. 
This disease was observed in plastic house-grown lisianthus (Eustoma 
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grandiflorum: Gentianaceae), in nasturtium (Tropaeolum majus: Tropaeolaceae) 
cultivated under open field conditions and in greenhouse-grown calla lily 
{Zantedeschia aethiopica: Araceae), impatiens {Impatiens balsamina: 
Balsaminaceae) and balloon plant (Asclepias physocarpa: Asclepiadaceae). Typical 
disease symptoms consisted of chlorotic areas on the upper leaf surface 
corresponding to a fungal colony in an abaxial surface. With the disease 
progression, these chlorotic areas eventually turned to necrotic (brown) lesions. 
Fungi morphology on all hosts was similar to that described for the imperfect stage 
of Leveilhda taurica (O. haplophyUi). The Koch's postulates were fulfilled by 
inoculating symptom-free plants via leaf-to-leaf contact with fungal colonies. 
Additional inoculations using an isolate of O. haplophyUi from sweet pepper 
{Capsicum anmmm) demonstrated that it is pathogenic to all five species belonging 
to distinct botanical families, indicating lack of host specialization. This is the first 
formal report of a powdery mildew disease on lisianthus, calla lilly, impatiens and 
nasturtium in Brazil. It is, to our knowledge, the first report of O. haplophyllii 
infecting A. physocarpa, extending the host range of this typical powdery mildew 
inducing fungus. This disease might become important on these ornamental crops 
especially in protected cuhivation and also under field conditions in hot and dry 
areas of Brazil (Rais et al 2007). 
Sudha and Lakshamanan (2007) reported that the powdery mildew disease 
incited by Leveilhila taurica was observed on Capsicum annuum (cv. K2) (chilli) 
and caused yield loss up to 80%. A similar type of symptom was also recorded on 
Solaniim nigrum grown in and around chilli fields. Based on the morphological 
characteristics and cross infectivity, it has been confirmed that the powdery mildew 
pathogens from C. annuum and S. nigrum are the same. The pathogen from C. 
annuum could infect S. nigrum and vice versa. Other cultivated plant species were 
not infected. This might be due to the probable occun-ence of physiological races. 
This is the first report of this organism causing powdery mildew in S. nigrum in the 
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Madurai district of Tamil Nadu. The ability of L. taurica to infect the native host 5. 
nigrum is particularly important because this host plant might serve as an inoculum 
reservoir for adjacently cultivated C. annuum. 
Liu and Shang (2008) reported that the Erysiphe alashanensis, a new species 
of Erysiphe found on Peganum multisectum (Zygophylaceae) in Inner Mangolia, 
China, and compared with the monographically similar Erysiphe malloti. 
Moyer and Peres (2008) reported that the powdery mildew caused by the 
fungus Erysiphe cichoracearum DC. or Podosphaera fusca (Fr.) S. Blumer is a 
common disease on gerbera daisies {Gerbera jamesonii Bolus ex. Hook f) grown in 
Florida. This disease affected all parts of the plant and also reduced plant quality 
which is the main component of economic loss. The effect of calcium silicate. 
potassium silicate, and the biofungicide products Actigard (acibenzolar-S-methyl). 
K-phite (phosphorous acid), Milstop (potassium bicarbonate), Tricon (boron, 
orange oil and organic surfactants). Cease {Bacillus subtilis) and AgSil (potassium 
silicate) were evaluated in highly susceptible ('Snow White' and 'Orange') and 
moderately susceptible ('Hot Pink' and 'Fuchsia') gerbera cuhivars. Results 
suggested that neither calcium silicate nor potassium silicate were effective in 
suppressing powdery mildew in gerbera daisy. The biofungicides products 
Actigard, Agsil, Cease, K-phite, Milstop and Tricon, suppressed powdery mildew 
of gerbera daisy compared with untreated plants; however, these products were not 
as effective as the fungicide program of Heritage alternated with Eagle. Among the 
biofungicide products tested K-phite, Millstop and Tricon were the most effective in 
reducing disease severity. Thus, biofungicide products may be used as an 
alternative to reduce the use of fungicides for suppressing powdery mildew of 
gerbera daisy. 
Takamatsu et al. (2009) reported the powdery mildew fungus Erysiphe 
{Uncinula) kenjiana (Eiysiphales, Ascomycota) in Ukraine. This is the first record 
of this fungus in Europe. In 2007, E. kenjiana was collected on four Ulmus species 
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in Kiev. Development of E. kenjiana was epiphytotic. This species was not found 
on elms sm-veyed at towns situated north-east, east or south of Kiev. The fungus 
may have been brought directly to Ukraine by rail or air transport. In 2008, the 
fungus was also collected in Chernihiv situated northeast of Kiev. It is likely that E. 
kenjiana will spread over all Ukraine and into countries of central and Western 
Europe in 2009 or later. These results suggested that Uncinula-like, powdery mildew 
fungi on these plant families had close evolutionary relationships with their hosts. 
Nagraja and Deshmukh (2009) reported that the powdered leaves, stem and 
roots of Androgmphis paniculata Nees adversely affected the metabolism of 
Partheniiim hysterophorus L upto 60 DAS. It influenced plant height, leaves 
number and seeds per plant. The total sugars and lipid contents were decreased in 
leaves, stem and roots oi Pathenium hysterophorus L supplied with Andrographis 
paniculata residues. While total chlorophylls, polyphenols, total aminoacids and 
protein contents were greatly reduced as compared to control. The residues of 
Pathenium hysterophorus L may be used as a potent bioherbicide. 
Choi et al. (2009) powdery mildew symptoms were observed on leaves of 
Arabidopsis thaliana caused by Erysiphe cruciferarum in Korea University, Seoul. 
Powdery mildew symptoms were observed on leaves of Arabidopsis thaliana 
ecotype Col-0 plants in a growth room under controlled laboratory conditions at 
Korea University, Seoul. The disease was characterized by the appearance of white 
powder-like fungal growth on the surface of infected leaves. As the disease 
progressed, infected leaves exhibited chlorotic or necrotic brown lesions, and leaf 
distortion and senescence. Conidiophores of the causal fungus were hyaline, 
unbranched, 3-4 celled, cylindrical, and 80-115x6-9 \im in size. Singly produced 
conidia (pseudoidium type) were hyaline, oblong to cylindrical or oval in shape, and 
26- 55x15-20 ]xm in size with a length/width ratio of average 3, angular/rectangular 
wrinkling of outer wall and no distinct fibrosin bodies. Appressoria on the hyphae 
were multi-lobed. These structures are typical of the powdery mildew Oidium 
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subgenus Pseudoidium, anamorph of the genus Erysiphe. The measurements of the 
fungal structures coincided with those oi Erysiphe cruciferarum. The phylogenetic 
analysis using ITS rDNA sequences revealed that the causal fungus Erysiphe sp. 
KUS-F23994 is identical to E. cruciferarum. The isolated fungus incited powdery 
mildew symptoms on the inoculated Arabidopsis leaves, which proved Koch's 
postulates. Taken all data together, they reported the occurrence of powdery mildew 
disease of ^ . thaliana caused by Erysiphe cruciferarum for the first time in Korea. 
Bajwa et al (2004) reported the allelopathic potential of Parthenium 
hysterophorus L., against three pathogenic fungal species viz., Drechslera 
hawaiiensis (M.B.Ellis), Alternaria alternata (Fr.) Keissl and Fusarium 
monilifrome Sheld. These species were subjected to various concentrations of 
aqueous extracts of aerial parts of P. hysterophorus in liquid malt extract medium. 
The dry biomass productivity assays were carried out periodically with 5 days 
intervals up to fifteen days. The growth of all the three test pathogenic species was 
generally inhibited by lower concentrations viz., 10, 20, 30 and 50% of the P. 
hysterophorus extracts while aqueous extracts of higher concentrations (60 and 
70%) stimulated biomass production of test fungal species. 
Javaid et al. (2007) reported that the Parthenium hysterophorus L., an annual 
herb native to the subtropics of North and South America, has achieved major weed 
status in Pakistan during the last 15-20 years. The allelopathic grasses like 
Desmostachya bipinnata and Imperata cylindrica restrict the spread of this weed. 
Various studies conducted in our laboratory by using aqueous extracts of 
allelopathic grasses, trees and crops have revealed that allelochemicals have great 
herbicidal potential against this noxious weed. In a recent survey, we found that 
beetle Zygogramma biocorata Pallister caused defoliation of this weed. It can be 
used as a successful biological agent for the control of this noxious alien weed. 
Taye and Gossmann (2007) reported that the Parthenium hysterophorus L. is 
an exotic invasive annual weed causing severe infestation in Ethiopia. Exploratory 
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surveys revealed that parasitic fungi associated with P. hysterophorus in Ethiopia 
comprised of Helminthosporium sp., Phoma sp., Curvularia sp., Chaetomiiim sp., 
Alternaria sp. and Fiisarium sp. It was, therefore, concluded that though these 
fungal isolates constituted new records, they have no significant potential for 
biological control of P. hysterophorus due to their opportunistic behaviour. 
Kumar et al. (2007) conducted the survey of Parthenium hysterophorus L. 
in and around the campus of Banaras Hindu University (BHU). A few P. 
hysterophorus plants were found diseased, and symptoms were restricted to the 
flowers, buds, and inflorescences. The disease causes sterility and reduces seed 
viability, which was observed with seed germination test from infected and healthy 
plants. The fungal pathogen was isolated and identified as Cladosporium sp. 
(MCPL-461). The severity of pathogen to the reproductive organs led to serious 
damages of the Parthenhim plants. In vitro and in vivo experiments were conducted 
to determine the bio-control potential of Cladosporium sp. (MCPL 461) against P. 
hysterophorus weed. 
Khan et al. (2008) reported Parthenium hysterophorus L., and declared as 
an invasive weed, threatening the biodiversity and human health in several areas of 
Pakistan. Several researchers have documented the alleloapthic effect of this weed. 
Study suggests that P. hysterophorus can be used as a bioherbicide but it still needs 
extensive study to fully explore its potential against different summer and winter 
weeds. 
It is considered as a noxious weed because of its allelopathic effect (Kanchan 
and Jayachandra, 1980; Swaminathan et al., 1990; Adkins and Sowerby, 1996; 
Sharma et al., 2005; Kumar and Gautam, 2008), strong competitiveness for soil 
moisture and nutrients, as well as the hazard it posses to humans and animals i.e. in 
causing dermatitis (Khosla and Sobti, 1979; More et al, 1982; Lakshmi and 
Srinivas, 2007a; Verma et al, 2006; Srinivas, 2006). Pollens of this weed cause 
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allergenic rhinitis (hey fever) (Lakshmi and Srinivas, 2007b) and may develop 
finally in bronchitis (asthma). 
Parthenium hysterophorus invades all sorts of crops and herbaceous flora, 
causing a substantial loss of yield and growth. The major toxicants of P. 
hysterophorus are parthenin and other phenolic acids such as coffeic acid, vanillic 
acid, ansic acid, chlorogenic acid and parahydroxy benzoic acid, which are lethal to 
human beings and animals (Mahadevappa, 1997; Oudhia, 1998). 
Parhtenium hysterophorus has now become an international problem, and 
crop losses in different parts of the globe are going to be severe. India itself is 
severely facing the problem of reduced crop yield and also loss of many important 
plants due to invasive behaviors of this weed. A yield decline was recorded up to 
40% in agricultural crops (Khosla and Sobti, 1981), while a significant reduction up 
to 90% has been reported in case of forage production in grassland (Nath, 1988). 
Most Caribbean countries bear about 20% (average) crop yield loss only due to this 
weed. Due to more tolerance capacity of this weed against widely used herbicides 
such as paraquet, atrazine, 2, 4-D, metribuzin, trifluralin, diphenamid, it ranks 
fourth most serious crop weed (Hammerton, 1981; Singh et al., 2004). It is reported 
to be one of the important and damaging weed to the Coffee in Kenya (Njoroge, 
1986). There are two recognized aspects of weed interference, weed density and 
weed free periods relative to the crops (Bosnic and Swanton, 1997; Tamado et al, 
2002b). Photoperiod, temperature and soil ranges are quite variables for P. 
hysterophorus (Williams and Groves, 1980). Rajan (1973) and Kanchan and 
Jayachandra (1979) were the first who reported the presence of plant growth 
inhibitors in P. hysterophorus. Jayachandra (1971) reported that this weed can be a 
serious problem for grassland in India, which can reduce the pasture carrying 
capacity severely up to 90%. Serious human health risk due to P. hysterophorus had 
been reported in India, about three decades ago (Srinivas, 2005; Handa et al, 2001; 
Dhileepan et al, 2000; Chippendale and Panetta, 1994; Lonkar et al, 1974). All 
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these points illustrated the potential of P. hysterophorus to disrupt the natural 
ecosystem. 
Khan et al. (2008) reported that the Parthenium hysterophorus L., being a 
declared invasive weed is threatening the biodiversity and human health in several 
areas of Pakistan. Several researchers have documented the alleloapthic effect of 
this weed. In the present study the allelopathic potential was studied in laboratory 
and in field conditions with the objectives to explore the potential of P. 
hysterophorus as bioherbicide in future. Laboratory based experiment showed that 
with the increasing concentration of P. hysterophorus, the germination percentage, 
seedling length and seedling weight of all the three species tested was significantly 
decreased. The present study suggested that P. hysterophorus can be used as a 
bioherbicide but still needs extensive study to fully explore its potential against 
different summer and winter weeds. 
It exhibits in vitro anti-amoebic activity against axenic and polygenic 
cultures of Entamoeba histolytica, comparable to the standard drug for amoebiasis, 
metronidazole. Parthenin and some of its derivatives exhibited significant 
antimalarial activity against the multi drug-resistant strain of Plasmodium 
falciparum (Sharma et al. 1988). The grass also possesses antifungal property. The 
water extracts of leaves showed 50.5% inhibition while hot water extract showed 
48.3% inhibition of mycelia growth of Pythium aphanidermatum [Eds] Fitz. The 
plant extract exhibits antiviral activity against potato virus Y, which affects the chili 
crop severely (Suriachandraselvan et al. 1987). 
Parthenium hysterophorus is reported to be responsible for the allelopathic 
effects produced by the plant. It exhibited an inhibitory effect on wheat seed 
germination and growth (Patil et al. 1988). The plant can be used as an additive 
with cattle manure for the production of biogas. The methane content in the biogas 
is 60-70%. Methanolic extract of the flowers contains the toxic constituents, 2p-
hydroxycoronopilin, 8p-hydroxycoronopilin and U-H, l3-hydroxyparthenin 
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besides parthenin and coronopilin. The 10% cold aqueous extract of the flowers 
produced hypotensive response in dogs. The flower extracts also produced cardiac 
depressant effect on perfuses frog heart and spasmogenic action in isolated rabbit 
duodenum. The response was due to release of histamine by the flower extract 
(Sethi et al. 1987). 
The serious economic damage due to powdery mildew may be manifested 
as direct fall in yield as a suppression or distortion of plant growth. The use of 
fungicide against powdery mildew has increased enormously. Powdery mildew can 
thus be controlled by protective, eradicate and therapeutic applications. Various 
workers have reported the effect of different fungicides like karathane EC (48%; 1 -
Methyl 1-heptyl), phenylcrotonate, bavsitin (50%; 2-metoxy carbonyl). 
benzimidazole and morestan (25%; 6-Methyl-quinoxaline-2, 3-dithiocarbonate) on 
different plants mostly other than Asteraceae. Pathak and Joshi (1977) found 
karathane to be most effective than morestan in controlling powdery mildew of 
wheat. 
Bhatia (1989) conducted an experiment at Horticulture Research Centre 
(HRC), Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur 
during Rabi 2003- 2006 following RCB design with 4 replications. Sixty two 
germplasm of sweet gourd and eight fungicides were evaluated against powdery 
mildew caused by Erysiphe cichoracearum under field condition. Four lines of 
sweet gourd namely BD 4388, BD 204, BD 205, BD 210 were found resistant to 
powdery mildew. Mycosulf, thiovit and insuf were found best in controlling 
severity of disease by >80% not depending on locations. Additional yield 14.58t/ha 
was found from thiovit treated plot which was 65.35% higher compared to control. 
Net income increased almost two times and the farmers had more options for 
controlling powdery mildew as more than one fungicide was found effective. 
Saxena and Kumar (2007) reported that the mycoherbicides are special 
biotechnology products which contain fungi or fungal metabolites as nonchemical 
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alternatives thereby reducing the input of harmful chemicals to control noxious 
weeds. The present communication emphasizes on the potential of an indigenous 
isolate ofAltemaria altemata ITCC 4896 as a mycoherbicide for the global weed -
Parthenium hysterophoriis. Of the various spore concentrations tested in vitro 
Detached Leaf Bioassay, 1x106 spores/ml was the most effective inducing 89.2% 
leaf area damage on the 7th day and was further tested by Whole Plant Bioassay. 
Both in vitro Detached Leaf Bioassay and Whole Plant Bioassay exhibited a similar 
trend in disease development showing 50% damage at 96 hours post treatment. 
However, 100% mortality was observed in the Whole Plant Bioassay on the 7th 
day. This is the very first report on the bioweedicidal potential of 4^. altemata ITCC 
4896 (LC#508) for use as a mycoherbicide for P. hysterophorus. 
Shukla and Pandey (2008) concluded that Parthenium hysterophorus L. is a 
wide-spread weed creating problems for agriculture and public health. Microbes 
and their by products are now proved to be a worthy alternative to toxic chemicals 
used for weed management. To determine the relative pathogenicity of ten 
Sclerotium rolfsii isolates recovered from diseased parts of P. hysterophorus 
collected during a survey of various habitats in Central India. There was a 
considerable diversity amongst various isolates. The isolate designated Par # 02 
from Jabalpur showed the maximum disease incidence (80%) whereas isolate Par # 
10 also from Jabalpur showed the lowest infection rate against targeted hosts (30%). 
The wide range of pathogenicity among S. rolfsii support the view that strain 
breeding for biological control of P. hysterophorus L. is warranted. 
Matheron et al. (2000) reported that the powdery mildew on lettuce is 
caused by the fungus Erysiphe cichoracearum. This disease is favored by moderate 
to warm temperatures and diy weather conditions. Several potential new fungicides 
were evaluated for control of powdery mildew on lettuce in 2000. Powdery mildew 
appeared in plots by Feb 9 and reached high levels during plant maturity on Mar 2. 
Nontreated lettuce plants were heavily infected with powdery mildew at plant 
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maturity, whereas the disease ranged from low to virtually nonexistent levels in 
plots treated with BAS 500, Quadris+Actigard, Flint, Flint+Actigard, Flint 
alternated (alt.) with Trilogy, Rally, Microthiol, EksPunge ak. with Microthiol. 
KHHUBF-99-001, Quinoxyfen, Flint alt.with Serenade, Rally ah. with Serenade, 
and Serenade alt. with Microthiol. These compounds have various modes of action, 
including "organic" production. 
Lazzeri et al. (2009) reported the effects of a vegetable fungicide on sugar 
beet powdery mildew {Erysiphe betae) and cucumber powdery mildew {Erysiphe 
cichoracearum). The formulations consisting of a dispersion of Brassicaceae meal 
in vegetable or mineral oils on infected leaves of sugar beet, reared in the 
greenhouse, and of musk melons cultivated under plastic tunnels, taken separately. 
Both formulations containing Brassicaceae meals caused 94% of conidia to be 
distorted while for the untreated group only 2% were distorted. Furthermore, the 
leaf area infected by E. betae was 56% for untreated plants, while in plants treated 
with meal containing mineral and vegetable oil and showed 2.7 and 9.9% 
respectively. It was also found that vegetable oil used either separately or with 
Brassicaceae meals showed no phytotoxicity, while the formulations based on 
mineral oil showed a significantly lower fresh and dry weight on tomato plants. The 
low level or absence of phytotoxicity of plants treated with vegetable oil 
formulations suggested that to improve the efficacy of powdery mildew control, 
they could be used mixed with sulphur. The efficiency of the vegetable 
formulations in the powdery mildew control observed during these trials encourages 
further investigation on other parasitic fungi and foliar pathogens. 
Under controlled laboratory conditions, the fungus was identified as 
Cladosporium sp. (MCPL-461) and colonies on live plant parts as well as their 
cultures in Mycopathology laboratory, BHU, Varanasi, are maintained for their 
further use in the biological control of plant diseases. This present study was carried 
out with aim to investigate the effect of a fungal bio-control agent Cladosporium sp. 
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(MCPL-461) on Parthenium hysterophorus to avoid adverse effects of chemical 
herbicides (Caroline et al, 2001) and to find out an alternative in order to manage 
this weed. 
A biological control can play a significant role to check the growth of 
Parthenium hysterophorus because of its sustainability, cost effectiveness and eco-
friendly nature (Evans, 1997). In search of effective and safe biological control 
agent to this hazardous and dangerous weed, several agencies of the Indian 
government are also involved in monitoring the research programmes at different 
centers exclusively dealing this problem because chemical control has its own 
drawbacks which may degrade the air quality. Government has also decided to 
import a Mexican beetles {Carmenta ithaca) a stem borer moth which feed on P. 
hysterophorus stem (Yaduraja, 2005). Since, that insect is effective against P. 
hysterophorus in different climatic conditions therefore, our prediction about their 
effecdveness in our country may be little premature and search of an effective 
indigenous bio-control agent against this weed may always be on high demand 
which could work efficiently in local environment. 
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4- Dimension of conidia (length and breadth). 
5- Presence or absence of fibrosin bodies in conidia. 
6- Mode of germination of conidia and type of the germ tube produced. 
7- Development of appressoria. 
For measurement of conidia from different collections were stained in cotton 
blue and mounted in lactophenol. In each case 100 conidia were measured with the 
help of ocular micrometer. The difference in the size of conidia was statistically 
analyzed to find out the morphological difference among them, if any. For fibrosin 
bodies and types of germ tubes produced, fibrosin bodies test and germination test 
were performed. 
2.1. Fibrosin body test: 
Conidia from each sample were tested for the presence of fibrosin bodies. 
These were gently dusted on clean dry glass slides from different samples. Later on 
a few drops of 3% KOH (Potassium hydroxide) aqueous solution was added on 
each slide (Kable and Ballantyne 1963). While, examining the conidia under the 
microscope, following observations were taken in to consideration: 
1- Presence or absence of fibrosin bodies. 
2- Percent occurrence of conidia with fibrosin bodies. 
3- Number of fibrosin bodies per conidium. 
2.2. Germination test: 
Similarly, for testing germination of conidia, it was gently dusted on clean dry 
glass slide obtained from different leaves or other aerial parts of the plant samples. 
These slides were placed on triangle glass rod kept in Petriplates containing 
sterilized distilled water just touches the upper surface of the rod. The Petriplates 
were incubating at 20"C for 24 hours. After incubation period these slides were 
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selected randomly in different microscopic field. Following observation were made 
for the germ tube characters: 
1- Point of origin of germ tube on the conidia terminal/sub-terminai/lateral. 
2- Single germ tube simple/fork. 
3-Presence or absence of appressoria at the tip of the germ tube. 
2.3. Consistency in anamorph characters: 
To ascertain consistency in the conidial character in order to use them as basis 
for identification of E. cichoracearum var. cichoracearum and S. fiiliginea, 
dimension of conidia (length and breadth), presence and absence of fibrosin bodies, 
percent conidial germination, point of origin of germ tube on conidia, moiphology 
of germ tube, percent forking of germ tube and development of appressoria in 
various samples of plant infected with powdery mildew were studied. 
3. Intensity of disease: 
To determine the intensity of disease on qualitative basis, based on visual 
observations, about 50 to 100 infected plants of each species of weed were selected 
and intensity of disease was categorized as suggested by Khan et al. (1974) as 
follows: 
1-No infection (-) = No visible disease symptoms 
2-Mild infection (+) = Powdery patches few, small in size and scattered 
3-Moderate infection (++) = Patches many and large in size 
4-Severe infection (+++) = Large patches covering almost the entire leaf area 
The intensity of the disease on different weeds in and around Aligarh was also 
compared. The inoculum from different localities was maintained on young 
seedlings of respective weeds grown in pots containing autoclaved soil in the glass 
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house. After tentative identification, different species of powdery mildews was 
maintained separately. Artificial inoculation of plants in glass house was done by 
dry dusting of conidia from infected leaves on leaf surfaces of the healthy plants of 
each weed. 
4. Frequency of powdery mildew disease (%): 
The percentage of frequency of occurrence of powdery mildew disease was 
calculated by following formula: 
Number of plants infected 
Frequency of powdeiy mildew disease (%) = x 100 
Total number of plants 
5. Pathogenicity test: 
To determine, the infection oiE. dehoraceanim var. cichoraceariim on weeds 
viz., Partheniiim hysterophorus, Acalypha indica, Ageratum conyzoides, 
Cissampelos pareira, Coccinia cardifolia, Euphorbia hirta, Melilotus indica, 
Solarium nigrum and Vernonia cineria 3-4 week-old seedlings of these weeds were 
inoculated with conidia of this powdery mildew fungus by brushing infected leaf 
materials onto the leaves of tested weeds. The inoculated leaves showed typical 
powdery mildew symptoms within 5-8 days, which first appeared as white-
powdered colonies and subsequently coalesced with abundant growth covering the 
entire leaf surface. Similarly, to determine the effect of powdery mildew disease 
caused by E. cichoracearum var. cichoracearum and S. fuliginea on the growth of 
P. hysterophorus. 3-4 week old seedlings of P. hysterophorus were inoculated with 
either E. cichoracearum var. cichoracearum or S. fuliginea. Uninoculated plants 
served as control. Each treatment was replicated three times. 
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6. Preparation and sterilization of soil mixture: 
Sandy loam soil collected from a fallow field of AMU Aligarh farm was 
sieved through 16 mesh sieve and mixed with sieved river sand and organic mixture 
in ratio of 3:1:1, respectively. Earthen pots, 10 inch were filled with this soil 
mixture at the rate of 4kg/pot. A little amount of water was poured in each pot to 
just wet the soil before transferring to an autoclave for sterilization at 20 lb pressure 
for 20 minutes. Sterilized pots were allowed to cool down at room temperature 
before use for experiments. 
7. Raising and maintenance of test plants: 
Seeds off. hysterophorus, surface sterilized with 0.1% mercuric chloride for 
2 minutes and washed thrice in sterilized water were sown at the rate of 5 seeds/pot. 
After their germination thinning was done so as to maintain only one plant per pot. 
Three week old, well established and healthy seedlings were used to study the 
impact of powdery mildew disease caused by E. cichoracearum and S. fuliginea on 
the growth of P. hysterophorus. 
8. Plant growth determination: 
Plant was uprooted after 90 days of inoculation. Roots are washed 
thoroughly in slow running tap water. Utmost care was taken to avoid loss and 
injury of root system during the entire operation. For measuring length and weight, 
the plants were cut with a sharp knife just above the base of root emergence. Length 
of shoot and root was recorded in centimeters from the cut end to the tip of first leaf 
and the longest root respectively. The excess water of plants was removed by 
putting them between the two folds of blotting sheets for some time before 
weighing them separately. The weight was recorded in grams. For measuring diy 
weight, the shoots and roots were kept in envelops separately for drying in an oven 
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running at 80*^ C for 24 hours. Besides, the data on number of heads/plant, 
percentage of viable pollen grains and germination of seeds were also recorded. 
9. Statistical analysis: 
The data were analyzed by one way analysis of variance (ANOVA) using 
iPSS 12.00 software (SPSS Inc., Chicago, IL, USA). CD. was calculated at 
'=0.05 and at P=0.01 to test for significant differences. 
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RESULTS 
I^e§ult§ 
RESULTS 
1. Anamorphic and teliomorphic characteristic features of E. 
cichoracearum var. cichoracearum and S. fuliginea infecting 
Parthenium hysterophorus: 
1.1. Symptoms of £". cichoracearum'. 
In early infection symptoms of powdery mildew disease of P. hysterophorus 
caused by E. cichoracearum var. cichoracearum were found as white, round, 
superficial spots on upper (adaxial) surface of leaves were recorded in first week of 
February. Later, it produced a powdery appearance due to the production of 
enormous conidia. When the disease advanced, the white spots were produced in 
large numbers, increased in size, coalesce to each other and eventually, covered the 
entire upper surface of leaves. By the end of March, white powdery patches turned 
brown to dark brown in color. On the lower (abaxial) surface of the leaves, chlorotic 
lesions also appear just opposite to the powdery patches. Young leaves are more 
susceptible than the older leaves. In addition to this stem and petiole in severely 
infected plant also exhibited powdery spots. In general, there was a reduction in 
number and size of leaves and floral heads/capitulum in the plants heavily infected 
with E. cichoracearum var. cichoracearum. The severe infection on the leaves also 
led to a premature defoliation of the plant. Black bodies representing the perfect 
stage (cleistothecia) of the fungus appeared in third week of March (Figs. 1, 3 and 
4). The symptom produced by Erysiphe cichoracearum var. cichoracearum on the 
different weeds viz., Acalypha indica, Ageratum conyzoides, Cissampelos pareira, 
Coccinia cardifolia, Euphorbia hirta, Melilotus indica, Solarium nigrum and 
Vernonia cineria are more or less similar to produced by Erysiphe cichoracearum 
var. cichoracearum on P. hysterophorus except that teliomorphic state was absent 
above weeds (Figs. 10-17). 
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1.2. Anamorphic state of £*. cichoracearum: 
Erysiphe cichoracearum var. cichoracearum is a parasite on P. 
hysterophorus leaves, which enters the leaf tissue through stomata and produces 
septate, hyaline and amphiphyllous mycelium. It gives rise to perpendicular, erect, 
un-branched conidiophores, each bearing a single conidium at their tips. 
Conidiophopres are septate, 3-4 cells in height, and ranging in size from 34-56x9-
11 nm (Table 1). The conidium falls off before the next succeeding conidium 
develops on the conidiophores. Each conidium is cylindrical to ellipsoidal in shape, 
hyaline, aseptate, thin walled smooth and ranging in size from 21-28x15-18 \im. 
Fibrosin bodies were absent in conidia. Conidia are mainly dispersed through wind 
currents and served as a secondary source of inoculum. Upon germination, a single 
and simple germ tube was always produced from distal end (terminal) or a little 
behind of the distal end (sub terminal) of each conidium. In some cases, the germ 
tube may be both terminal and sub terminal either at one end or both the ends of the 
conidium. Germ tube grows over the adaxial surface of leaves of P. hysterophorus. 
Infection hyphae usually emerge from the appressorium and vegetative hyphae 
grow extensively on the leaf surface (Fig. 5). 
1.3. Teleomorphic state of £". cichoracearum'. 
The hypophyllous development of cleistothecia was observed in the third 
week of March, when conidial production slowed down and eventually ceased. 
Young cleistothecia begin to make their appearance on white powdery mildew 
mycelium on P. hysterophorus leaves. Initially, cleistothecia were white and then 
turned light brown to dark brown and finally became black when fully matured. 
Cleistothecia were hypophyllous, gregarious to sub-scattered, large, globose, having 
a diameter about 90-124 \im (Fig. 3). Appendages numerous, basally inserted, 
myceloid to dark brown and rarely branched, having a length of about about 105-
258 jiim, while some of them were exceeding or some other were shorter than their 
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normal size. Asci were numerous, 6-11 per cleistothecium. Asci were stalked, 
broadly ovate or elliptic, oblong and arranged in the form of rosette. The size of asci 
ranged from 60-72x32-39 |j,m. Ascospores, mostly 2, rarely 3-4 per ascus, hyaline, 
ellipsoid-ovoid to sub-globose and 18-38x15-20 fim in size (Table 1 and Figs. 6-7). 
1.4. Symptoms of S. fuliginea: 
Symptoms of powdery mildew disease of P. hysterophorus caused by S. 
fuliginea were also found as white round, superficial spots on upper surface of 
leaves in second week of January. Later, it gave a powdery appearance due to the 
production of enormous conidia. When the disease advanced, these white spots 
were produced in large numbers, increased in size, coalesce to each other and 
eventually, covered the entire upper surface of leaves. In the first week of February, 
white powdery patches turned brown to dark brown in colour. On the lower surface 
of the leaves, chlorotic lesions also appeared just opposite to the powdery patches. 
Young leaves are more susceptible than the older leaves. In general, there was a 
reduction in number and size of leaves and floral heads/capitulum in the plants 
heavily infected with S. fuliginea. The severe infection on the leaves also led to a 
premature defoliation of the plant. Black body representing the perfect stage 
(cleistothicea) of the fungus appeared in third week of April (Fig. 2). 
1.5. Anamorphic state oiS. fuliginea'. 
Sphaerotheca fuliginea is a parasite on P. hysterophorus leaves, which enters 
the leaf tissue through stomata and produces septate, hyaline and epiphyllous 
mycelium on leaves. It gives rise to perpendicular and erect conidiophores. The 
conidiophores are invariably un-branched, septate with cylindrical foot cell. Conidia 
were bom in long chain in basipetal succession. Conidiophopres were septate 2-4 
cells in height, and ranging in size from 52-76x7-12 |am. Each conidium was 
cylindrical to ellipsoidal in shape, hyaline, aseptate, thin walled smooth and size of 
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conidia ranged from 27-36x17-25 |im. Fibrosin bodies were present in conidia. 
Conidia, upon germination invariably produced two types of germ tubes, simple or 
forked germ tubes. The germ tubes either emerged laterally from the side wall of 
the conidium. The percentage of forking of germ tube was also varied and it was 
recorded as 61-73%. None of the simple or forked germ tubes developed 
appressoria. All these anamorphic characters were fairly consistent in P. 
hysterophorus sample. Conidia were mainly dispersed through wind currents and 
served as a secondary source of inoculums (Table 1). 
1.6. Teleomorphic state of S. fuliginea: 
The epiphyllous development of cleistothecia was observed in the third week 
of April, when conidial production slows down and eventually ceases. Young 
cleistothecia begin to make their appearance on white powdeiy mildew mycelium 
on P. hysterophorus leaves. Cleistothecia were white at first and then turned light 
brown to dark brown and finally became black when fully matured. Cleistothecia 
were epiphyllous, gregarious to sub-scattered, large, globose, having a diameter of 
about 62-92 |j,m. Appendages numerous, basally inserted, myceioid to dark brown 
and rarely branched, having length of about 82-180 |im. Ascus was stalked, 
broadly elliptical to sub-globose. The size of ascus ranged from 60-76x50-65 |im. 
Ascospores 3-7 per ascus were hyaline, ellipsoid-ovoid to sub-globose and 18-
24x15-18 nm in size (Table 1 and Figs. 8-9). 
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Fig.l: Symptoms of powdery mildew on the iQaf of Parthenium 
hysterophorus caused by Erysiphe cichoracearum var. 
cichoracearum 
Fig.2: Symptoms of powdery mildew on the \Q2Lf of Parthenium 
hysterophorus caused by Sphaerotheca fuliginea 
Fig.3: Black dots {-^) showing hypophyllous cliestothecia of 
Erysiphe cichoracearum var. cichoracearum on Parthenium 
hysterophorus leaf. 
Fig.4: Symptoms of powdery mildew disease on the seedling of 
Parthenium hysterophorus caused by Erysiphe cichoracearum 
var. cichoracearum. 
0 
(A)-
m * 
m 
• ^ V*' % 
Fig.5: Conidia (A) and conidiophore (B) of Erysiphe 
cichoracearum var. cichoracearum showing its mode of 
germination (C). 
Fig.6: Black, globose cleistothecia (C) ofE. cichoracearum var. 
cichoracearum obtained from the leaves of Parthenium 
hysterophorus. 
-^. 
Fig.7: Ruptured cleistothecia (A) with asci (B) containing 
ascospores (C) ofE. cichoracearum var. cichoracearum. 
1 
ir 
Fig.8: Cleistothecia (A) with ascus containing ascospores (C) 
found on the hypophyilous of Parthenium hysterophorus. 
Fig.9: Cleistothecia (A) of S. fuliginea with single ascus (B) and 
ascospore (C). 
I2e§ults 
2. Anamorphic characteristic features of Erysiphe 
cichoracearum var. cichoracearum infecting some weeds: 
The data presented in table 2, clearly revealed that the anamorphic 
characteristic features (dimension of conidia, conidiophores, foot cell and number 
of septa/conidiophore) of Erysiphe cichoracearum var. cichoracearum varied in 
different weeds viz., Parthenium hysterophorus, Acalypha indica, Ageratum 
conyzoides, Cissampelos pareira, Coccinia cardifolia, Euphorbia hirta, Melilotus 
indica, Solarium nigrum and Vernonia cineria showed slight variations in their 
measurements. The maximum size of conidia was recorded in the sample collected 
from the C. cardifolia followed by C. pareira, A. indica, P. hysterophorus, E. hirta, 
A. conyzoides, S. nigrum, V. cineria and M indica. The measurement of conidia in 
the respective host was recorded as 25.75 x 15.80 |im, 25.40 x 15.30 i^ m, 23.90 x 
15.15 urn, 23.10 x 16.95 ^m, 22.95 x 14.60 [im, 22.40 x 14.40 |im, 22.25 x 15.40 
|am, 20.75 x 14.40 ^m and 20.00 x 15.15 |j,m, respectively. Moreover, on the other 
hand, the maximum size of conidiophore was recorded in the sample collected from 
the C. cardifolia followed by C. pareira, P. hysterophorus, A. indica, E. hirta, A. 
conyzoides, M. indica, V. cineria and S. nigrum. The measurements of conidiophors 
in the respective host was recorded as 40.20 x 9.40 [im, 40.00 x 9.65 [im, 37.30 x 
9.80 |im, 36.75X 10.05 |im, 36.60 x 10.20 ^m, 36.25 x 10.50 \xm, 35.40 x 9.60 ^m, 
35.30 X 10.80 ^m and 34.30 x 10.20 ^m. 
Similarly, the maximum length of foot cell was recorded on the C. pareira 
followed by C. cardifolia, P. hysterophorus, A. conyzoides, E. hirta, V. cineria, A. 
indica, M. indica, , and S. nigrum. The length of foot cell was recorded as 26.80 
lim, 25.40 ^m, 24.70 |im, 23.75 ^m, 23.10 ^m, 21.50 ^im, 21.20 ^m, 21.00 ^m and 
20.50 }im, and the number of septa per conidiophre as 4.40 f.im, 3.45 fim, 3.40 |im, 
3.40 |Lim, 2.30 jj,m, 2.30 \im, 2.30 jim, 2.25 fim and 2.25 \im, in the corresponding 
tested plants. 
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3. Frequency of occurrence and intensity of powdery 
mildew disease of Parthenium hysterophorus in different 
localities at Aligarh: 
3.1. Parthenium hysterophorus: 
The data presented in table 3 and Fig. 3.1, clearly indicated that the powdery 
mildew disease of P. hysterophorus caused by Erysiphe cichoracearum var. 
cichoracearum was found in the month of February to April in all the five localities 
of Aligarh viz., AMU campus, Mathura road, Agra road, Dhurra and University 
fort. Moreover, the maximum frequency of occurrence and intensity of the disease 
(+++) was recorded in the month of March followed by April and February. In the 
month of March, the higher frequency of occurrence of powdery mildew disease in 
P. hysterophorus was noticed in University fort (81%) followed by in the locality of 
Mathura road (78%), Agra road (73%), Dhurra (64%) and AMU campus (69%). 
In the month of April, moderate infection (++) of E. cichoracearum var. 
cichoracearum on P. hysterophorus was recorded in all the five localities. During 
this period, the highest frequency of occurrence of powdery mildew disease was 
noticed in the University fort (59%)), followed by AMU campus (52%), Agra road 
(40%), Dhurra (45%) and Mathura road (40%). However, on the other hand, the 
mild infection (+) of £. cichoracearum^ var. cichoracearum in P. hysterophorus was 
observed in the month of February. The frequency of occurrence of powdeiy 
mildew disease in P. hysterophorus was recorded as 24%, 20%. 19%, 17%. and 
12% in the localities of AMU campus, Agra road, Mathura road. University fort and 
Dhurra, respectively. 
The data presented in table 3 and Fig. 3.2, revealed that the infection of 
powdeiy mildew fungus- Sphaerotheca fuliginea on P. hysterophorus was found in 
the month of January to April, only in two localities of Aligarh viz.. Mathura road 
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Fig.3: Disease intensity and frequency of occurrence of powdery 
mildew disease of Parthenium hysterophorus in different 
localities at Aligarh: 
3.1. Erysiphe cichoracearum van cichoracearum: 
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and Agra road. The maximum frequency of occurrence (31 %) of powdery mildew 
disease in P. hysterophorus was recorded in the month of March followed by 23%, 
15% and \1% in the month of February, January and April, respectively in Mathura 
road. The moderate infection (++) of S. fuliginea was recorded in the month of 
February to March. Whereas, mild infection (+) was found in the month of January 
and April. Moreover, in Agra road the moderate infection (++) of S^". fuliginea was 
recorded only in the month of February, while, mild infection (+) was found in the 
month of January, March and April. The greatest frequency of occurrence (18%) 
was recorded in the month of February followed by 13%, 9% and 4% in the month 
of Januai7, March and April respectively. 
4. Frequency of occurrence and intensity of powdery 
mildew disease of weeds in different localities at Aligarh: 
4.1. Ageratum conyzolds: 
The data prepared in table 4.1 and Fig. 4.1.1, clearly showed that the powdery 
mildew disease caused by E. cichoracearum var. cichoracearum on A. conyzoids 
was recorded in the month of January to April in all the five localities of Aligarh 
viz., AMU campus, Mathura road, Agra road, Dhurra and University fort. 
Moreover, the highest frequency of occurrence and intensity of the disease (+++) 
was recorded in the month of February. In the month of February, the greater 
frequency of occurrence of powdery mildew disease in A. conyzoids was noticed in 
Dhurra (79%) followed by University fort (65%), AMU campus (70%)), Mathura 
road (66%) and Agra road (60%)). 
Moderate infection (++) of E. cichoracearum var. cichoracearum in A. 
conyzoids was noticed in the month of March in all the five localifies. In the same 
month, the higher frequency of occurrence of powdery mildew disease was 
recorded in the University fort (40%), followed by Dhurra (35%o), AMU campus 
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Fig.4.1: Disease intensity and frequency of occurrence of 
powdery mildew disease of some weeds caused by Erysiphe 
cichoracearum var. cichoracearum in different localities at 
Aligarh: 
4.1.1. Ageratum conyzoids: 
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Fig. 10: Symptoms of powdery mildew disease of Ageratum 
conyzoides 
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Fig.l 1: Symptoms of powdery mildew disease of Acafypha 
indica 
t^esults 
(32%), Mathura road (31%) and Agra road (24%). However, on the other hand, the 
mild infection (+) of E. cichoracearum var. cichoracearum was observed in the 
month of January and April. The frequency of occurrence of powdery mildew 
disease on A. conyzoids was recorded as 24%, 21%, 20%, 18% and 12% in the 
localities of Agra road, AMU campus. University fort, DhuiTa and Mathura road 
respectively in the month of Januaiy, whereas, in the month of April, it was 
recorded as 11%, 25%, 21%, 19% and 13% in the corresponding localities. 
4.2. Acalypha indica: 
Data presented in table 4.1 and Fig. 4.1.2, clearly indicated that the powdery 
mildew disease caused by E. cichoracearum var. cichoracearum in A. indica was 
present in the month of February to April in three localities of Aligarh viz., AMU 
campus, Dhurra and University fort. Moreover, the greatest frequency of occurrence 
and intensity of the disease (+++) was recorded in the month of March. During this 
period, the higher frequency of occurrence of powdery mildew disease in A. indica 
was noticed in AMU campus (78%) followed by Dhurra (70%) and University fort 
(65%). 
The moderate infection (++) of E. cichoracearum var. cichoracearum in A. 
indica was not observed in the examined localities. However, the mild infection (+) 
of E. cichoracearum var. cichoracearum was observed in the month of February 
and April. The frequency of occurrence of powdery mildew disease on A. indica in 
the month of February, was recorded as 24%, 21% and 16% in the locality of 
Dhurra, AMU campus and University fort respectively, whereas, in the month of 
April, it was found as 19%, 25% and 16% in the corresponding localities. 
4.3. Cissampelospareirai 
Data presented in table 4.2 and Fig. 4.1.3, clearly found that the powdery 
mildew disease caused by E. cichoracearum var. cichoracearum in C pareira was 
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recorded in the month of December to May only in three locaHties of AHgarh viz., 
AMU campus, Dhurra and Mathura road. Moreover, the higher frequency of 
occuiTence and severe infection (+++) of powdery mildew was recorded in the 
month of Januaiy and February in all the above localities except in Mathura road 
where h was found in the month of January with moderate infection. The highest 
frequency of occurrence of powdery mildew of C pareira was noticed in the month 
of February in AMU campus (78%) followed by Mathura road (71%) and Dhurra 
(68%), whereas, in the month of January, it was recorded as 74%, 70% and 46%. 
In the month of March and April, moderate infection (++) of £. cichoracearum 
var. cichoracearum in C. pareira was recorded in AMU campus, Dhurra and 
Mathura road. Moreover, in the month of March, the maximum frequency of 
occurrence of powdery mildew disease was located in Dhurra (58%) followed by 
AMU campus (50%) and Mathura road (45%), whereas, in the month of April, it 
was recorded as 28%o, 35% and 32%> in the corresponding localities. However on 
the other hand, the mild infection (+) of E. cichoracearum var. cichoracearum was 
observed in the month of December and May. The frequency of occurrence of 
powdery mildew disease on C. pareira was recorded as 24%, 12% and 20% in the 
localities of AMU campus, Dhurra and Mathura road respectively in the month of 
December, whereas, in the month of April, it was noticed as 21%, 20% and 12% in 
the corresponding localities. 
4.4. Coccinia cardifoliai 
Data recorded in table 4.2 and Fig. 4.1.4, clearly found that the powdery 
mildew disease caused by E. cichoracearum var. cichoracearum in C. cardifolia 
was present in the month of November to April in all the five localities of Aligarh 
viz., AMU campus, Mathura road, Agra road, Dhuna and University fort. 
Moreover, the greatest frequency of occurrence and severe intensity of the disease 
(+++) were observed in the month of Januaiy and February. The higher frequency 
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Fig. 12: Symptoms of powdery mildew disease of Cissampelos 
pareira 
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Fig. 13: Symptom of powdery mildew disease of Coccinia 
cardifolia 
4.1.3. Cissampelos pareira: 
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of occurrence of powdery mildew disease in C. cardifolia was noticed in the month 
of January, in AMU campus (82%) followed by Agra road (79%), University fort 
(72%), Mathura road (70%) and DhuiTa (68%). Whereas, in the month of February 
it was recorded as 73%, 70%, 68%, 63% and 65% in the corresponding localities. 
Moreover, in the month of March and December, moderate infection (++) of E. 
cichoracearum var. cichoracearum in C. cardifolia was present in all the localities. 
The greatest frequency of occurrence of powdery mildew disease was noticed in 
Dhurra (58%) followed by AMU campus (55%), University fort (50%), Mathura 
road (48%) and Agra road (46%) in March. Similarly, the maximum frequency of 
occuiTence in the month of December was observed in AMU campus (56%) 
followed by Mathura road (49%), Dhurra (45%), University fort (39%) and Agra 
road (35%). However, on the other hand, the mild infection (+) of E. 
cichoracearum var. cichoracearum was recorded in the month of November and 
April. The frequency of occuiTence of powdery mildew of C. cardifolia in the 
month of April was recorded as 24%, 22%, 20%, 17%, and 12% in the localities of 
AMU campus, Dhurra, Agra road. University fort and Mathura road respectively, 
whereas, in the month of November, it was noticed as 20%, 12%, 19%, 17% and 
22% in the corresponding localities. 
4.5. Euphorbia hirta: 
Data observed in table 4.3 and Fig. 4.1.5, clearly indicated that the powdery 
mildew disease caused by E. cichoracearum var. cichoracearum in E. hirta was 
present in the month of January to April in all the five localities of Aligarh viz., 
AMU campus, Mathura road, Agra road, Dhurra and University fort. Moreover, the 
highest frequency of occurrence and severe intensity of the disease (+++) were 
recorded in the month of February as compared to January March and April. In the 
month of February, the higher frequency of occurrence of powdery mildew, disease 
in E. hirta was noticed in AMU campus (76%) followed by the localities i.e. 
^ ^ v » ^ - - ^ ^ - V ^ ' 
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Mathura road (70%), Dhurra (66%). The frequency of occurrence of powdery 
mildew disease in the respective localities was recorded as 76%, 70% and 66% 
respectively. 
Moreover, the moderate infection (++) of E. cichoracearum var. 
cichoracearum in E. hirta was noticed in the month of March only in three 
localities (AMU campus, Dhurra and Mathura road), whereas, the two localities 
viz., Agra road and University fort showed mild infection. In the same month, the 
higher frequency of occurrence of powdery mildew disease was found in Mathura 
road (48%), followed by Dhurra (46%), AMU campus (42%), University fort (22%) 
and Agra road (8%). Similarly, out of the three localities, viz., AMU campus, 
Dhurra and Mathura road showed the mild infection (+) of E. cichoracearum var. 
cichoracearum was observed in the month of January and April. The frequency of 
occurrence of powdery mildew disease of E. hirta in the month of January was 
recorded as 24%, 19% and 17% in the localities of AMU campus, Mathura road and 
Dhurra respectively, while in the month of April, it was recorded as 24%, 20% and 
12% in the respective localities. 
4.6. Melilotus indica: 
Data recorded in table 4.3 and Fig. 4.1.6, clearly showed that out of the five 
localities of Aligarh, only one locality viz., AMU campus showed the powdery 
mildew infection caused by E. cichoracearum var. cichoracearum in M. indica in 
the month of March to April. In the month of April, moderate infection (++) of E. 
cichoracearum var. cichoracearum in M indica was observed, whereas the 
frequency of occurrence of powdery mildew disease was recorded as 45% in the 
AMU campus. However, on the other hand, the mild infection (+) of E. 
cichoracearum var. cichoracearum was observed in the month of March. In the 
same month, the frequency of occurrence of powdery mildew disease in M indica 
was recorded as 21%. 
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4.7. Solarium nigrum: 
Data recorded in table 4.4 and Fig. 4.1.7, clearly showed that the powdery 
mildew caused by E. cichoracearum var. cichoracearum in S. nigrum was recorded 
in the month of February and March in all the five localities of Aligarh viz., AMU 
campus, Mathura road, Agra road, Dhurra and University fort. Of these localities, 
the moderate infection was found only in AMU campus where the frequency of 
occurrence was recorded as 42%. In the month of February, the highest frequency 
of occurrence was recorded in University fort (25%) followed by Mathura road 
(20%)), Agra road and Dhurra (8%). Similarly, in the month of March, the frequency 
of occurrence of mild infection of powdery mildew was recorded as (21%). (18%), 
(15%), (12%) and (9%) in Agra road, Mathura road, Dhurra, University fort and 
AMU campus respectively. 
4.8. Vernonia cineria: 
Data presented in table 4.4 and Fig. 4.1.8, recorded that out of five localities, 
only three localities viz., AMU campus, Dhuira and University fort showed the 
powdery mildew disease caused by E. cichoracearum var. cichoracearum in V. 
cineria in the month of February to April. Moreover, in the month of March, the 
severe infection (+++) of powdery mildew was recorded in AMU campus and 
University fort. Whereas, moderate infection (++) was noticed in Dhurra only. The 
higher frequency of occurrence of powdery mildew disease in the month of March 
in V. cineria was noticed in University fort (68%), AMU campus (66%) and Dhurra 
(45%>). 
However, on the other hand, the mild infection (+) of E. cichoracearum var. 
cichoracearum was recorded in the month of Februaiy and April. The frequency of 
occurrence of powdeiy mildew disease of V. cineria was recorded as 22%, 20% and 
12% in the localities of AMU campus. University fort and Dhurra. respectively in 
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Fig. 16: Symptoms of powdery mildew disease of Solarium 
nigrum 
Fig. 17: Symptoms of powdery mildew disease of Vernonia 
cineria 
4.1.7. Solanum nigrum: 
45 1 
40 
35 
30 -
0 —' 
0 
5 20 -
&'^ 
£ 0 10 
b 0 
5 
0 
1 
1 1 1 1 
k 
/ / / 
1 
/ 
•Agra road 
•.•\ARUauipiis 
UDhmra 
BMaOuiraroad 
• Wiiversit\fort 
4.1.8. Vernonia cineria: 
/ / / 
^* 
BAfl-aroad 
•AMIT campus 
uDtuina 
BMadiiiraroad 
BUiuvffsihfort 
-T r-
ic^  N>^ >.-' ^,. i ^  J" :^ 
=i? / < / ..^ ' 
i?e§ults 
the month of February, whereas, in the month of April it was recorded as 22%, 20% 
and 18% in the respective localities. 
5. Impact of powdery mildew disease caused by Erysiphe 
cichoracearum var. cichoracearum and Sphaerotheca 
fuliginea on the growth oiParthenium hysterophorus: 
The data presented in table 5 and Fig. 5, clearly revealed that the infection of £. 
cichoracearum var. cichoracearum and S. fuliginea caused significant reduction in 
plant growth parameters viz., fresh weight of plant, dry weight of plant, number of 
head per plant, percentage of viable pollen grains and germination of seeds as 
compared to un-inoculated plants (control). However, the significant reduction in 
plant length was caused by E. cichoracearum var. cichoracearum while the 
infection of 5". fuliginea did not show significant reduction in the length of the plant 
as compared to control. Moreover, the greatest reduction in plant growth parameters 
was caused by E. cichoracearum var. cichoracearum as compared to S. fuliginea. 
Among the plant growth parameters of P. hysterophorus infected with E. 
cichoracearum var. cichoracearum, the maximum reduction was recorded in fresh 
weight of plant (47.3%) followed by dry weight of plant (45.8%), number of head 
per plant (37.9%) and length of plant (26.6%). In addition to this, the infection off. 
cichoracearum var. cichoracearum on P. hysterophorus not only reduces the 
viability of pollen grains but also reduced the germination of seeds. The percentage 
of viable pollen grains and germination of seeds in E. cichoracearum var. 
cichoracearum infected plants was recorded as (55.8%) and (46%) respectively, 
whereas, in un-inoculated plant (control) percentage of viable pollen grain and 
germination of seed was recorded as (82.5%) and (78.8%) respectively. 
The inoculation of S. fuliginea on P. hysterophorus showed the maximum 
reduction in plant diy weight (30.2%) followed by number of head per plant 
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(26.2%), fresh weight of plants (20.61%) and length of plant (6.8%) as compared to 
un-inoculated plants. Similarly, the infection of S. fuliginea also reduced the 
viability of pollen grain (66.7%) and germination of seed (58%) as compared to 
control. 
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Fig.5: Effect of powdery mildew disease caused by Erysiphe 
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DISCUSSION 
Powdery mildew caused by ascomycetous fungi of the family Erysiphaceae 
is a causal agent of a serious fungal plant disease on cultivated as well as wild 
plants. The Erysiphaceae includes 20 genera and more than 400 species (Braun, 
1995). A total of 9838 angiosperm plant species of 1617 genera and 169 families 
are known to be infected by at least one species of powdery mildew (Kunoh, 1995). 
The powdery mildews are obligately biotrophs that colonize and parasitize green 
plant tissues. A majority of powdery mildews produced generally develop similar 
typical symptoms on leaves, stems, and occasionally on the fruits of host plants. 
Pustules of ectophytic, rarely endophytic mycelium produce conidia and after 
multiple re-infections, the mycelium can cover the whole surface of the host plants 
(Yarwood, 1978). Moreover, powdeiy mildews on plant species regarded as weeds 
are of potential practical importance because weed can function as alternative host 
for powdery mildews attacking crop plants and because it has been found that these 
pathogens have the potential for use as biological control agents to check the 
menace of weeds. (Kiss, 2003, Rector et al. 2006). 
Parthenium hysterophorus L. (Asteraceae) is an invasive, exotic and annual 
herb of necrotropical origin. It was imported accidentally to India along with the PL 
480 Mexican wheat seeds in the 1950s and which has become one of the most 
awful, noxious species of weeds (Rao, 1956). This is also known as congress grass. 
carrot weed etc. The weed has since grown into uncontrollable proportions invading 
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millions of hectares of uncultivated wastelands, roadsides, railway tracks and forest 
etc. This fast growing weed is a nuisance in public parks, residential colonies and 
orchards. It is also considered a noxious weed because of its allelopathic effect 
(Kanchan and Jayachandra, 1980; Swaminathan et ai, 1990; Adkins and Sowerby, 
1996; Sharma et ai, 2005; Kumar and Gautam, 2008), strong competitiveness for 
soil moisture and nutrients, as well as the hazard it poses to humans and animals 
(Khosla and Sobti, 1979; More et ai, 1982; Lakshmi and Srinivas, 2007a; Verma et 
al., 2006; Srinivas, 2006). Pollens of this weed cause allergenic rhinitis (hey fever) 
(Lakshmi and Srinivas, 2007b) and may develop finally in bronchitis (asthma). It 
invades all sorts of crops and herbaceous flora, causing a substantial loss of yield 
and growth. The major toxicants of P. hysterophorus are parthenin and other 
phenolic acids such as caffeic acid, vanillic acid, ansic acid, chlorogenic acid and 
parahydroxy benzoic acid, which are lethal to human beings and animals 
(Mahadevappa, 1997; Oudhia, 1998). This weed has now become an international 
problem, leading to crop losses in different parts of the globe. 
India itself is severely facing the problem of reduced crop yield and also 
loss of many important plants due to invasive behaviors of this weed. Yield decline 
was recorded upto 40% in agricultural crops (Khosla and Sobti, 1981), while a 
significant reduction up to 90% has been reported in case of forage production in 
grassland (Nath, 1988). Most Caribbean countries bear about 20% (average) crop 
yield loss only due to this weed. Due to more tolerance capacity of this weed 
against widely used herbicides such as paraquet, atrazine, 2, 4-D. metribuzin, 
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trifluralin, diphenamid, it ranks fourth most serious weed of crops (Hammerton, 
1981; Singh et ai, 2004). It is reported to be one of the most important and 
damaging weeds to the Coffee plants in Kenya (Njoroge, 1986). 
Jayachandra (1971) reported that this weed can be a serious problem for 
grassland in India, which can reduce the pasture carrying capacity severely up to 
90%. Serious human health risks due to P. hysterophorus had been reported in 
India, about three decades ago (Srinivas, 2005; Handa et al, 2001; Dhileepan et a/., 
2000; Chippendale and Panetta, 1994; Lonkar et al., 191 A). 
The present study was carried out with the aim to investigate the effect of a 
fungal bio-control agent E. cichoracearum on P. hysterophorus to avoid adverse 
effects of chemical herbicides (Caroline et al., 2001) and to find out an alternative 
measure to manage this weed. A biological control can play a significant role to 
check the growth of P. hysterophorus weed because of its sustainability, cost 
effectiveness and eco-friendly nature (Evans, 1997). In search of effective and safe 
biological control agent for this hazardous and dangerous weed, several agencies of 
the Indian government are involved in monitoring the research programmes at 
different centers exclusively dealing with this problem because chemical control has 
its own drawbacks which may degrade the air quality. 
Government of India has also decided to import a Mexican beetle {Carmenta 
Ithaca) a stem borer moth which feed on P. hysterophorus stem (Yaduraja, 2005). 
Since, that insect is effective against P. hysterophorus in different climatic 
conditions therefore, prediction about their effectiveness in our country may be little 
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premature and search of an effective indigenous bio-control agent against this weed 
may always be on high demand which could work efficiently in local environment. 
The P. hysterophonis infected with either E. cichoraceanim var. 
cichoracearum (Figs. 1,3 and 4) or S. fuliginea (Fig. 2) showed typical powdery 
mildew symptoms, which first appeared as white-powdered colonies that 
subsequently coalesced covering the entire leaf surface. Severe infections caused 
leaf distortion, withering and premature senescence. Tiny black fruiting bodies of 
the overwintering stage developed in mildew growth of both the fungi. The species 
identification was based on Braun's monographs (Braun 1987, 1995) and findings 
of some other workers (Sohi and Nayar 1969, Khodaparast et al. 2001, Shin 2000. 
Braun et fl/.2002, 2006; Takamatsu et al. 2007; Braun & Minnis 2008). 
The charactristic features of anamorphic and teliomorphic states of E. 
cichoracearum var. cichoraceanim infecting P. hysterophonis were more or less 
similar as reported earlier by Braun (1987 and 1995), Khan and Sharma (1995), 
Braun et al. (2002) and Paul and Thakur (2006). Similarly, the charactristic features 
of anamorphic and teliomorphic states S. fuliginea were almost similar to those 
described earlier by Jhooty (1967), Sohi and Nayar (1969) and Khan and Sharma 
(1995). Therfore, it can be concluded from the present results that the powdery 
mildew diseases of P. hysterophonis was caused by E. cichoracearum var. 
cichoracearum and S. fuliginea. Scanning of literature revealed that both the 
powdery mildew diseases of P. hysterophonis were reported, for the first time from 
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Uttar Pradesh. Moreover, these diseases have also been reported earlier from other 
states of India. 
The powdery mildew disease of P. hysterophonis caused by E. cichoraceanim 
var. cichoracearum and S. fuliginea has been reported from Jabalpur (M.P.) and 
Poona (M.S.) by Patel and Sharma (1996) and Patwardhan (1966), respectively. 
Besides, the powdery mildew disease of P. hysterophorus caused by Oidium 
parthenii has also been reported from Hyderabad, A.P. (Prashad and Rani, 1981). 
The anamorphic charectristic features of the powdery mildew fungus infecting 
different weeds viz., Partheniiim hysterophorus, Acalypha indica, Ageratiim 
conyzoides, Cissampelos pareira, Coccinia cardifolia, Euphorbia hirta, Melilotiis 
indica, Solarium nigrum and Vernonia cineria is more or less similar to that of E. 
cichoracearum var. cichoracearum as reported earlier by Braun (1987), Braun et al. 
(2002), Khan and Sharma (1971) and Paul and Thakur (2006). Therefore, it can be 
concluded from the results that powdery mildew disease of these weeds was caused 
by E. cichoracearum var. cichoracearum. 
During the survey of powdeiy mildew diseases of weeds, only the 
anamorphic state of Erysiphe cichoracearum var. cichoracearum was observed on 
some weeds infected with this fungus. The national status of powdery mildew 
disease of these weeds caused by E. cichoracearum is given below: 
Coccinia cardifolia- The infection of Eiysiphe cichoraceanim on C. cordifolia has 
also been reported from Poona, M.S. (Uppal et al. 1935), Allahabad, U.P. (Mittal 
and Tondon 1930), Kanpur. U.P. (Butlar and Bisby 1931), and Aligarh, U.P. (Khan 
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and Akram 1972). Similarly, the powdery mildew disease caused by Erysiphe 
orontii on Coccinia sp. has already been reported from Hyderabad A.P. 
(Bhagyanarayana 1988) and Jabalpur, M.P. (Sharma and Khare 1992). 
Melilotus indica-ThQ powdery mildew disease of M indica caused by Erysiphe 
polygon! has been reported from Pusa, Bihar (Agarwal et ah 1959). 
Solanum nigrum- The infection of Leveillula taurica on S. nigrum has been 
reported from Rajasthan (Mathur et al. 1971). 
Euphorbia hirta- The infection of Sphaerotheca fuliginea and Sphaerotheca 
euphorbiae on E. hirta has been reported from Akola, M.S. (Swami, et al. 1976) 
and Hyderabad, A.P. (Rao, 1961), respectively. Moreover, the infection of powdery 
mildew fungus Erysiphe polygoni on E. hirta has been reported from Dharmad. 
India (Kunkalikar 1914). 
Vernonia cineria - The infection of E. cichoracearum on V. cineria has already 
been reported from Aligarh U.P. (Parwez and Akram, 1987) but they did not 
mention the variety of E. cichoracearum. Powdery mildew disease caused by other 
genera viz., Oidiiim vernoniae and Leveillula taurica has been reported from 
Chambaghat M.P. (Paul and Munjal 1982) and Jobner Rajasthan (Maharshi 1984) 
respectively. 
Acalypha indica- The infection of Erysiphe acalyphae on A. indica has been 
reported from Rajendranagar A.P. (Bhagyanarayna et al. 1988). 
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Ageratum conyzoides- Patel and Sharma (1986) and Kamal et al. (1977) reported 
the powdery mildew disease of A. conyzoides caused by E. cichoracearum from 
Shivpurva Rewa M.P. and Oidium argentii from Gorakhpur U.P. (Kamal et al. 
1977). 
Cissampelos pareira- The powdery mildew disease of Cissampelos pareira so far 
has not been reported from India as well as abroad. 
The scanning of literature revealed that out of eight weeds, the powdeiy 
mildew disease of five weeds viz., Solamim nigrum, Euphorbia hirta, Cissampelos 
pareira, Melilotus indica and Acalypha indica caused by E. cichoracearum var. 
cichoracearum has been reported for the first time from India, whereas, the 
powdery mildew disease, caused by this fungus on A. conyzoides is a new report 
from Utter Pradesh. 
The powdery mildew disease of P. hysterophorus caused by Erysiphe 
cichoracearum var. cichoracearum was found from the month of February to April 
in all the five localities of Aligarh viz., AMU campus, Mathura road, Agra road, 
Dhurra and University fort. Moreover, the maximum frequency of occurrence and 
intensity of the disease (+++) was recorded in the month of March followed by 
April and February. Similarly, the infection of powdery mildew fungus 
Sphaerotheca fuliginea on P. hysterophorus was found in the month of January to 
April only in two localities of Aligarh viz., Mathura road and Agra road. Moreover, 
S. fuliginea showed moderate to mild infection on P. hysterophorus. 
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The symptoms of powdery mildew disease caused by E. cichoraceamm var. 
cichoraceanm first appeared in the month of January on Agemtum conyzoides and 
Euphorbia hirta, on Solamim nigrum, Acafypha indica and Vernonia cineria in 
Februaiy, in March on Melilotus indica, in November on Coccinia cardifolia and in 
December on Cissampelos pareira. 
The severe infection of powdery mildew disease caused by E. cichoraceamm 
var. cichoraceamm on Acafypha indica and Vernonia cineria was observed in the 
month of March, whereas, in the month of February it was recorded on Ageratum 
conyzoides and Euphorbia hirta. Similarly, the severe infection of powdery mildew 
disease of Cissampelos pareira and Coccinia cardifolia was recorded in the month 
of January and Februaiy. 
It can be concluded from the above results that the intensity and frequency of 
occurrence of powdery mildew disease varied on different weeds including P. 
hysterophorus. Similarly, the anamorphic characteristic features (viz., dimension of 
conidia and conidiophores, length of foot cell and number of septa/conidiophores) 
of E. cichoracearum var. cichoracearum samples collected from different weeds 
also showed slight variation in their measurements. These results are also in 
agreement with those of Khan et al. (1977), Hussain and Akram (1997), Pawar et 
al. (2009) and Chauhan et al. (2010). Powdery mildew is more prevalent in Aligarh 
during November to April. With the onset of summer, they begin to disappear and 
are absent during the summer and rainy season. They reappear after the rainy season 
is over. The species of the Erysiphaceae were recorded on different host with 
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varying intensities (Khan et al 1977). Hussain and Akram (1997) demonstrated a 
high incidence and intensity of powdery mildew disease caused by E. 
cichoracearum and S. fuliginea on ornamental crops grown in Aligarh. The 
potential of these species to attack composhes, in general, cannot be ignored and 
should be considered in disease management strategies. Pawar et al. (2009) reported 
that the cucurbit powdery mildew in the state of Maharashtra in Jalgaon district was 
prevalent throughout the region on ten cuhivated and two wild Coccinia cordifolia 
and Coccinia indica cucurbits wich were encountered during the survey. Ten 
cultivated and the two wild species were found to be infected with the fungus. The 
disease was more severe during March to May and September to November, mild to 
moderate during December to Februaiy and altogether absent during June to 
August. Perithecia of Erysiphe cichoracearum, were observed during December to 
February only in Coccinia cordifolia, CitruUus lanatus and Citrullus fishtulosus. 
In the present finding, the maximum frequency of occurrence and severe 
infection were observed from the month of January to March which is 
understandable as during these periods the temperature ranges between 21-31*'C and 
relative humidity is between 49-72% which are favourable for its development as 
also reported by Schnathorst (1965) and Yarwood (1957). Teliomorph of E. 
cichoracearum was not found in other weeds except P. hysterophorus. It might be 
due to the absence of tow sexually compatible strains and presence of only one 
mating type of the species. However, the influence of various environmental 
condhions on perithecial development cannot be ruled out. 
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The inoculation of E. cichoracearum var. cichoracearum and S. fuliginea on P. 
hysterophorus caused significant reduction in plant growth parameters (length of 
plant, fresh and dry weight of plant, number of head/plant, viability of pollen grain 
and germination of seeds) as compared to un-inoculated plants (control). Moreover, 
the greatest reduction in plant growth parameters was caused by E. cichoracearum 
var. cichoracearum as compared to S. fuliginea. These finding are also in agreement 
with those of Bakshi et al (1972), Khan et al. (1976), Phillip et al. (1994), Tiwari et 
al. (1997), Tang et al. (2006) and Chauhan et al. (2010). Powdery mildew of 
cucurbits caused by E. cichoracearum and S. fuliginea are the major limiting factor 
in cucurbit cultivation in India (Khan et al. 1976). Bakshi et al. (1972) reported that 
the Phyllactinia corylea infects mulberry leaves and reduces not only yield but also 
nutritional value, thus making the leaves unsuitable for silkworm feeding. Similarly, 
moisture, ash, lipid, crude fibre, carbohydrate, vitamins and minerals contents were 
decreased significantly after infection of mulberry leaves with fungus, Phyllactinia 
corylea (Tang et al, 2006). Erysiphe pisi causes powdery mildew on pea and 
adversely affected the total biomass yield, number of pod per plant, number of seed 
per plant and plant height (Gritten and Ebert, 1975). Munjal et al. (1963) and 
Reiling (1984) found that the severe infection of powdery mildew disease on pea 
may result in 25% to 50% yield reduction. 
Therefore, it can be concluded from the above results that both of the 
powdery mildew fungi E. cichoracearum var. cichoracearum and S. fuliginea as 
floral heads and leaves pathogen inhibited growth and development of leaves and 
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heads. In due course of time, it might have affected pollen and/or embiyo 
development leading to sterile seed formation. Infection of E. cichoraceanim var. 
cichoracearum and S. fiiliginea have deleterious effects on P. hystewphonis weed 
only, and not to other economically important plant species, which live together 
under same niche, however, detailed study on their host range needs further 
attention. Due to invasive nature and luxuriant growth of P. hysterophorus in 
different habitat, both the powdery mildews as a floral and leaf pathogen may be 
used as a potential mycoherbicide against this weed. Use of the powdery mildew 
fungi as biological control can play a significant role to check the growth of P. 
hysterophorus weed because of its sustainability, cost effectiveness and ecofriendly 
nature. 
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SUMMARY 
The importance of occun-ence of powdeiy mildew on weeds in Aligarh has not 
been studied in its real perspective. Survey of weeds in and around Aligarh revealed 
that the disease occurs frequently on weeds. Weeds viz., Parthenium hysterophonis, 
Acalypha indica, Ageratiim conyzoides, Cissampelos pareira, Coccinia cardifolia. 
Euphorbia hirta, Melilotus indica, Solarium nigrum and Vernonia cineria were 
commonly found to grow wildly at Aligarh and adjacent localities which showed 
the symptoms of powdery mildew disease. Scanning of literature revealed that the 
occurrence of both the powdery mildew diseases of P. hysterophonis was being 
reported, for the first time from Uttar Pradesh. Moreover, these diseases have also 
been earlier reported from other states of India. The powdeiy mildew disease of P. 
hysterophonis caused by E. cichoraceanim var. cichoracearum and S. fuliginea has 
been reported from Jabalpur (M.P.) and Poona (M.S.) by Patel and Sharma (1996) 
and Patwardhan (1966), respectively. 
The anamorphic charactristic features of the powdery mildew fungus infecting 
different weeds viz., Parthenium hysterophorus, Acalypha indica, Ageratum 
conyzoides, Cissampelos pareira, Coccinia cardifolia. Euphorbia hirta, Melilotus 
indica, Solanum nigrum and Vernonia cineria is more or less similar to that of E. 
cichoracearum var. cichoracearum as reported earlier by Braun (1987), Braun et al. 
(2002), Khan and Sharma (1971) and Paul and Thakur (2006). Therefore, it can be 
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concluded that powdery mildew disease on these weeds is caused by E. 
cichoracearum var. dehoracearum. 
The scanning of literature revealed that out of eight weeds, the powdery 
mildew disease of five weeds viz., Solarium nigrum, Euphorbia hirta, Cissampelos 
pareira, Melilotus indica and Acalypha indica caused by E. cichoracearum var. 
cichoracearum is being reported for the first time from India, whereas, the powdery 
mildew disease A. conyzoides, caused by Erysiphe cichoracearum var. 
cichoracearum is being reported for the first time from Utter Pradesh. 
The powdery mildew disease of P. hysterophorus caused by Erysiphe 
cichoracearum var. cichoracearum was found in the month of February to April in 
all the five localities of Aligarh viz., AMU campus, Mathura road, Agra road. 
Dhurra and University fort. Moreover, the maximum frequency of occurrence and 
intensity of the disease (+++) was recorded in the month of March followed by 
April and February. Similarly, the infection of powdery mildew fungus 
Sphaerotheca fuliginea on P. hysterophorus was found in the month of January to 
April only in two localities of Aligarh viz., Mathura road and Agra road. Moreover, 
S. fuliginea showed moderate to mild infection on P. hysterophorus. 
The symptoms of powdery mildew disease caused by E. cichoracearum var. 
cichoracearum first appeared in the month of Januaiy on Ageratum conyzoides and 
Euphorbia hirta, in February on Solanum nigrum, Acalypha indica and Vernonia 
cineria, in March on Melilotus indica, in November on Coccinia cardifolia and in 
December on Cissampelos pareira. 
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The severe infection of powdety mildew disease of Acalypha indica and 
Vernonia cineria was observed in the month of March, whereas, in the month of 
February it was recorded on Ageratum conyzoides and Euphorbia hirta. The severe 
infection of powdery mildew disease of Cissampelos pareira and Coccinia 
cardifolia caused by E. cichoracearum var. cichoraceanim was recorded in the 
month of January and February. It can be concluded from the above results that the 
intensity and frequency of occurrence of powdeiy mildew disease varied on 
different weeds including P. hysterophonis. 
The inoculation of E. cichoracearum var. cichoracearum and S. fuliginea on P. 
hysterophonis caused significant reduction in plant growth parameters (length of 
plant, fresh and dry weight of plant, number of head/plant, viability of pollen grain 
and germination of seeds) as compared to un-inoculated plants (control). Moreover, 
the greatest reduction of plant growth parameter was caused by E. cichoracearum 
var. cichoracearum as compared to S. fuliginea. 
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